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Obsenaiions on Subterranean Temperature. 

Bt WILLIAM JOEY HENWOOD, F.B.8.i F.G.S.; 



The first series of results* recorded io the following 
columns, was obtained in an absolutely dry f — though 
a deep — mine, by placing the thermometers in holes 
which had sometime before been purposely bored in 
the several limeEtones ; * all others were determined in 
streams of water immediately as they issued X from 
the Tarious rocks and veins. 

•Portw, p. 725. 

t " It It in tke Mlfd took that tlis bwt obwmtiOD*, «iid thoM mott raited to 
Ik* purpoae o[ pbilompMol reuoDlng, are to be obtatnKl." 

Fhillim, B^xrU of tht Brituh AnoeiatioH, T. (IBSe), p. 292. 

t " I ■m diipoMd to attaob moit importance to obeerrationa on iprlngi of 
water, not coming tram the tool* of galleriei, or eildentl; proceeding l^m 
Ugber piTta of the misn."— Fox, ComaaU OtoL lyant., lil. p. 320. 

■' Alter moat oarehil oooaidcratioD of the aubjeot, and ODDialtation w{th otbera 
who liaTe alto been engaged in Ihia cnqnirr, It haa been thought beat to conflna 
the obaemliona, aa much aa poaalble to the temperalore of the atreama of vater 
iaunediatelj iaaulog from the unbroken portion! of the locka and Tcini. The 
raaaona for thla preference arc ; — (hat the temperature of the sir in minea i> 
aftctcd, not only bj tb* preaeuoe of the workmen, the combnition of eandlea, 
and the exploaloil of gnnpowdei, but alao by the warm or cold air which is 
brOQgbt to the aama apot bj the Tarying direotions of Iha oorrenta underground, 
which ara more or laia inSaeaoed b; the chingn of wind at (he aurfaee ; that 
the TOckt, [onniiig the tidca of the ihafta and IsTcla, muat, to a certain extent, 
puT l'^" of tlie temperatare of the air circulating tbrongh them, and, of eouraa, 
be aScoted bj ita cbangei ; — and tliat the voter flowing Ihrongh, or Btanding in 
poola is the levela, ia eipoeed to the tame modifjing cauaee, and probablj alio, 
wanned by the workmen who freqaently stand in it." 

HiKwooo, 104, T. pp. 387— S. 
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CHILL 
PKOTttioi or Atiouu. — Dbpaktumt or oopiAptf 

DuTfttn o> CB*x*BOUia. Long. 70° M' V„ l^t. tV IS* S. 

Mine of Colorado.* Elevation of the surface about 
3,650 feet above the Pacific; t 1>750 feet above the 
plain. J 

The first, third, und fiM Btx»ta are of limeatone ; § 

I, Beoond, and fourth „ „ bomblendic rocks.^ 

The lode$ yield silver and many of its ores in great 
abundance; beside iron-pyritea and blende in smalleT 
proportions. I) 

Tha eztroMi of tomptntnra during tb* Jt»r hsTs bean aoniidcrad S3° — 08^; 5 
„ niMn „ I, hu been utlmkUd tt 

klmiit ,... H".— 
The nng* ,i from th* 9tb to tha ISth of Jnne, 

186T iruar-t-W-S;» 

„ nwuk „ „ „ abODt .... ISo-ett 

• Ant*, f. 90; TaibllLi Pl.t.,n. 

t Donajko, Annala 4a Mina, iat SkAt, ix. p. <33. Hrnvood, B^ert* t^ 
ikt Surgal Inttiliaion of Cam^aO, zzzix. p. IS; Sdut. Nmc FMi. Journal, tii. 
xjt. p. U7. 

XBeawooS, B^ortt of tht Royal TiuHtutM of Conuoall,XTXVC. p. IS; EJm. 
Niw P/iU. Jbunui, TII. >.■. p. 147. 

f Donier^o, Annalf dtt Maiai, imv 66ri«, n. pp. 13S— 40. AtUe, pp. 68, 79. 

IDoner^o, Annaln dtt Mhitt, 4mc Birle, nt. pp. tit— M. Anlt pp. M— 

1 " La citmtt da ectte montaitiie eat trii.dani at tamp£r£ ; mala U n'j pleat 
qaa tona 8 i 9 ani. « * * II nt rue qna la thermiiniiuv t montc ii ploa do 
30° C. [or F.] i. rombra, ai qu'll deacenda >t> deauui dc + 9° [fi2° F.]." 

DovnKO, ^luwte dM Jftnat, 4me Bdrie, is. p. 433. 

■• Edtb lobBiton, Atku iff Ph^tieal P/umnuiia. Ft. X nil. 

tt Tenperatara In th* abada at tha aurfaea of the CMorade imtne :— > 



Dal*. 


7».«. 


■ A.W. 


I»oo». 


• *.«. 


«».». 


tr.m. 




tt' 

89-8 
43-8 


61- 
46-8 
4S- 
43-8 
42- 
43-8 


OOfi 
fi38 

48-' 


ei-6 
4e' 


69-6 

44- 

43- 


•> 


„ „ lOlh 

„ „ 11th 


S05 
48-3 




42- 
41-8 












68S 
89-6 
44-e 


62-8 
42- 
49-8 


ea-s 

48- 

6S-1 


61-8 
48- 
fi3-8 


66-fi 

42- 
47f 






118 
t6-8 
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The •tatioQS at which obseTvations were made, 
ftnd the temperatares observed undergronnd, were the 
following :— 
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BBAZIL. 
Psonim or MntA* Oas^iw,— Dhtuoi ov Bio du Tblbas,— ^ 

Faubh o* CoMOOxaifl im Sauu.' ; Long. «3° M' W., LaL IB'fiB' 20' 8. 

Mine of Morro Velho* Elevation of the surface 
about 3,250 feet above the eea. 

Wrought in clay-Blate. 



" If, ilk tlie abMnea at obierratioiu at mtdaight, and at S a jd., we aaitiina tba 
maan tcmparatDraa at tbou honn to hmve beeo 16°, which at tbii leuoD eannDt 
be wide of the tnitb ; w« hare an at«ng« of about 48'''6 during the ttnaVj- 
font boon. 

"Od the Ilthof Jnnelba thaimoueter «tood at S3°-8in the ahade at noon. 
„ „ 0fi°'S „ nmAlne „ . 

" On that day and (m the Ifitb of Jmia mush rain fell." 

Hbxwood, B^orU </ tin JBogal InttituHim of Cora/aaU, zxxix. p. IS ; 
Btfm. VmB Phil. jMmtU. tii. vjt. p. 148. 
* " Thia obieriratiDn, made at the bottom ot the ahift, where tha draught waa 
verj great, onghti psrbapa, to be ezelnded fiom the general BTsrage." — Rid. 



t Ton Baobwage, PMa BrtuilitnmM, t 



OaUabngh, IVioMb is Bnml, 
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The metalliferous deposit affords eoormooa quan- 
tities of auriferous iron-pyrites, beside much smaller 
proportions of arsenical-pyrites and copper-pyrites ; * 
in vein-stones of quartz and quartzose slate, f 

From July, 1868, to June, 1869, the temperature 
at the surface ranged from 40° to 86°, and averaged 
66°-844 

The temperatures in the same, and in different, 
parts of the mine ^ at various times, are shown in the 
following columns : — 
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''■'"iSfl.-p- 
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"■■ 


68°7fi 
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>,h 



II. pp. 2TI-~4. von Spii and tdd Haitfui, Rtit m Braiilitn, il. pp. 117 — IS. 
Btiat Hiliiie, Vayagt dani la dittnci dn Diamatu, 1. p. 169. Qudner, IVatwb 
in Bratil, p. 496. ClauiKii, BvBelvu da CAcademia Rayait da Bmxtliet, TItl. 
lie putie, p. 383. yrUlaaj. MalaUie WeatthofOa Daitui Blatat, pf. Ul— 12. 
Button, E^krrtaion of the Highiandt of th» Brtail, i. p. 2S1. PtuUipi (J. A.), 
Mining and MataOargf of Ooid and SHvar, pp. SO— S, 31Q— 20, HeowDod, 
Comvail Btol. TVoiu., Vi. p. 148 ; London, Editibvrjk, and Dublin FhU. Mag., 
3id SerlM, sit. p. 343 -, AnH, pp. 1B4_209. 

' HanwtKid, Comieail Otol, TVaiu., \i. p. 144 ; London, Ediaiurgli, and 
DubSn Phil, ifi^., 3Td Sttiet, ixt. p. 344 ; And, pp. 194—8. 

fibid. 

J John Hookiit, Eiq.,Cliainnmn of tha S>lnt John d'el RejCompuij, M.S. 
i " Tempirature »t 7 mhxzM [tZtaa.] below the (orTaM 30°-8S C. fe9°'17 F.l 
271'8 „ [148-iS „ ] „ 27''-B2 „ ." [81° „ ] 

BuB.T(iN, ExploraiioH of tha Eighlandi ijf Iha BratU, I. p. 251, Note. 

[Henwood, Conuaaa Qeel, Trant., ti. p. 144, PI. L; London, Edinburgh, 
and DiAlin Phil. Mag., 3id Stiles, iit. pp. 3S1 ; Aata, pp. 188—90, P;. III.; 
Proeatdingi of tha Rayai Oeotogieat Soeiaty of Cornwall, 2tth Oat., 1863. 

1 For th«M obaemtioiw th* miter U indebted to tbi ooidUl oo-op«*tion of 
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Paiob <w Cameb' ; LoBg. 4t° 80' W., Lit 1ft* 58* SO' 8, 

Mine of Gongo Soco.'\ Elevation of the snrfece 
about 3,360 feet above the sea. 

J. N. OoidoD, Biq., Reiidant BopcrintendeDt of the mine, ud to the kiodnMa 
ol John Hockin, Eiij., Cbiinnui of th« Biint Joho d'el Hej Uiniiig CmapiDj. 

* " At the celebrated gold-mine of Moiro Velbo, io Biaiil, titatta at a height 
of S2fi0 feet aboTe the tea, and opened in clsy-aUte ; the water isiuing Oom the 
rook at 45 fathonu deptb, obterted in 1843, had a lemperBturr of 6B° ; that at 
thi bottom of the mine in I8S3 and 1S64, at 14G and 166 fatboms deep 72°. 
Theae temperatnrei were qnite independent of the waim laini a little before and 
after Chriitmaa, which make themaeliei felt all the way down the engine- 
ahafta." — SkttH (Presidential Addres« to the Oeological Society of London in 
1868), Quaritrlg Joumai of tfit Gtotogieat Soeittg, xxtv, p. Iuit!., Note. 

t TonBachwege, Plufo Bratiluiuu, pp. SI I — 44. Gardner, TVavali in Bratilf 
;.49i. Claniaen, BuJittinM, da CAcadlmit Royalt da BnaalUt, Tin. Ire Partia, 

p,a2T. -VIbitaej, M^aUic Waailh of the Uni- ■" " " " 

Miittng and AtttaOiayy of Gold and Sileer, p 
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Wrought, for the most part, in (Jacotinga*) iron- 
glance mixed with black, brown, and yellowish earthy 
iroQ-ore, as well as with friable black manganese 
and both bu£f-coloured and pearl-white talc ; in some 
places, however, the iron-glance is replaced by quartz. 

From (9,459) observations, made at intervals of 
three hours, it was ascertained, that during 1845, 
1846, and 1 847 the temperature, at the surbce, ranged 
from 40**8 to 91'^7, and averaged about 66*-5.t 

Streams issuing from the ground have, at different 
times, been found of the undermentioned temperatures. 





fi 




LoMUttN. 


1S43. 
OeUtHT. 




The mtar luning barn ft low MU S. of ths fOty,— 

■onu :20 fatkomi aliaK tlia hariion of tha adU (18 
fothom) faMit in th« mine, uid lappliM ft weU 
(whiob ii piotccled from both dittot >od tafleoted 
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•tod Bichvege, PIuCo BronliMiii, p. 311. Hoohader, A«poH o/ lA< 
firanltnn Mining Aitaeiatian, xr. p. Bi. Henwood Canueall Gaol. TYant., 
pp. 227,-84; Ante, pp. 214,— 19,— 21,— 3,— 8,-42,— 4,— fl,— 64,— 6,— 8 



t Benwood, London, GiiaiuryA, and DitiUit PhU. iSag., 3rd Serlea, xXTin. 
pp. 304—8; ixx.pp.3Sl— 4; xzin. pp. 422— f ; TnUt XZX 
X Tbii drift ii 4B fathonu dotp at Xyon'i ihtft, but it 

onlf 84 „ „ Fcwyt (Bu^o) ihftft. 
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DuTuCT OP yttAk. Bio*.— 

P.ixtaB o> Cattaj Aliu. Long. 48° 10' W., I&L 18° 60' S. 

Mine of Agoa Quente.* Elevation of the Bur&ce 
about 3*400 feet above the sea. 

Wrought in Jacotinga'\, composed of quartz in 
unequal — but sometimes in considerable — proportions, 
minute crystals of oxydulated and titaniferous iron, 
scales of micaceoas iron-ore, flakes of talc, and small 
nests of felspar-clay, imbedded in earthy brown iron- 
ore tinged, at intervals, with earthy black manganese. 

During 1848 — 9 the temperature at the surface 
ranged from 42.- to 84'-8 (Table XXXI.) and 
averaged abont GO'-S-J 

• Ton EaehnTgi, Pluto Bnuilitiuu, p. SBO. Da Honlavade, ^imobi dte 
Jfmn, IT. p. I3S. CildcUugh, 3>WHb in South Atntriea, li, p. S83. 
t Von Enhvege, Pluto BratUieiuil, t n. p. 290. AnU, pp. 224—36. 
tHotwithitudtngtbanontUTUMiu «ti<fM OMnto.betimnOotolMr, 1S48. 

5h 
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The undermentioned observations were made at 
times when very different quantities of rain-water* — 
absorbed at the surface — found their way into the 
mine; and when the works were opened at different 
depths. 
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and July, 184fl (Tahh XXXI.}, differed ■omevhat from tho.o >t Googl Soce 
during 181C— T fTaila XXX.Js the generil ■Torige, for corrCKponding periode, 
eolncided within 0°'3. 

* Tho rkin which fell at Agea Otonb during the lame period wh 

lg4S,0ciDber .... 8 28 iochu. ISiS, Haich .... IB-SSinehe*. 
„ ,IfoTeinber .. 12-08 
„ , Deeembet . . 24-80 

1S49, Januarr 1510 

„ , Februarr 19-86 



, , ApiU .... 7'9I 

, Hk7 81i 

, , June 0'8l 

, July.. 



Total t03-98 iochee, 
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• Flih throTB in this vitar. Anta, p. ZSS. 

Tks povd of fliha to btu aitrcmw of Umpantun Ii wall known. 

TAxmnLL, Sutory afSritM FMm, i. pp. Sl^— 19. Covcai, PMm of 
fib SrifwA Ulmii, it. p. SB. 
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Paauh orInioiOH.iiu; adjoiiuDg CiiTAa Altas. 

Mioe of Fraga* or Ouro Fino. Elevation of the 
Burfoce about 3,300 feet above the sea. 

Wrought in that part of the talcose-slate series 
which overlies the {Jacotinga) maogaaesic iron-glance 
formation. 

As Fraga is so near Agoa Qaente and Chngo Soco, 
it, probably, differs little in climate, from them ; but, 
inasmuch as it is less enclosed than they are by moun- 
tains and woods, its mean temperature may, perhaps, 
be somewhat cooler than theirs; on this, however, 
reliable observations have never been recorded. 

The undermentioned temperatures have been ob- 
served : — 

A lugs itieam H it Imum ftom the luriferon* talo-al&ts into m } ggg. 

(idit-tew/) drift opened from the Tal» J "•••• ""^ 
H dnwnbjpQxapi to tIi«>uitMe&ODiBdepth of 21 ftau. .. 70°'< 

THE UmtED STATES. 

Surm or Tutaixu,--CouirTT or BvoKuroKiJi. 

Long;. TB" W W., Ut. 37° 86' N, 

The Oarnett and Moteleyl mines have been wrought 
in chloritic, micaceous, and talcose slates, on a broad 
conformable bed of quartzose, felspathic, calcareous, 
and slaty matter, mixed with considerable quantities 
of earthy brown irou-ore near the surface, and of 
iron-pyrites at greater depths, as well as with smaller 
proportions of gold. 

•Ton Stohmga, PbOo BratilitHti*, t v. Anta, pp. 301,— 2S. 
tEogera, Gtaloffiiial lUMiuioitane* of Virginia, p. 63. Auted, &wury 
Sn«nM, and AH, pp. 28S-M. AiiM, pp. 379—84. 
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The line of 55* mean annual temperature passes 
within a short distaoce of this district, if not directly 
through it* 

A smalt stream pumped to the surface from a depth 
of 15'5 fathoms maintained, during September, 1852, 
a temperature of 56° .8t 

Statb w H iCHioui,}— ConnTT op OawiNiooir (Long. 89* 30' W., 

The rains which immediately precede the first snows 
freeze almost as soon as they soak into the ground 
whilst the floods of autumn, which had been already 
absorbed, are — under influeuce of cold air, descending 
from the surface and circulating through the mines, 

■ Kdth John*l«n, Atbu of Phytical Phtnotutna, PI. XVIII. 

t On tba 4tb ot September, 1852, tbe tempeialuie U th« mrtue aboat S p.m. 
mi 76°.2. 

{ Tbe following timperatam were abaerved in the Eeweentw dittriet from 
(two hundred to four hundred feet aboie LiJie Superior) eight hUDdled to a 
thoDiand feet iboT e the B» ; iu mlnei wrought, in the trap fomtation, onlo^ 
eompoaed of ealtiaieoui-ipar, prebnite, quirti, epidote, oblorite, uid trappean 
matter. In moit parti of the diitrict aome or otheri ef theie ingredient* aie 
more or leu mixed with Datire capper, and tbii !i frequently eacToeted with 
Tiigin-ailTer (Batpibu), Quarltrly Jour. qftJi* Gtol, Soe. 1. p. 4S1. BADEimaH, 
Ibid, IXti. jip. UB-S3. ixQXtov, Gmlefficaland iIin»rab>!fieaiSeporiM, Faa^m. 
FoBTBRft WBtTKXT, Geelcgtcot Btport, pp. BS—lSe. ^nb, pp.111— 63, Tablet 

xii.—xjr.y 

Atlaeb BtiU , 

the temperatiua of the aii at th* anrfaee waa 71- 

„ „ in the upper bve{ .. , 17* 

„ water „ .. „ 44- 

„ air at 23-3 fm(. deep .. , $1- 



At Capptr Fan*— 
tb* teupetatare of Qw air at the ■nTfice 

„ water at 3'3 foil, deep . 

air „ 20- „ 



n,gti7ccT:G00glc 



73,4 W. J. Henwood, on 

during winter • — often frozen as they isaue, at con- 
siderable depths, from the rocks and lodes through 
which they had percolated. Thus, the streame which 
had entered at Toltec mine.t at 16-6 and at 23*3 
fathoms, and the Douglas Houghton (Henwood)% 
mines at 36 fathoms from the surface, during the 
autumn of 1855 and become frozen during the succeed- 
ing winter, were yet unthawed in the following July. 

THE CHANNEL ISLANDS. 

S4BK. 

The metalliferous rocks of Sark consist, in great 
measure, of felspar and hornblende,^ associated with 



At the North A 

the temptiKtDra of the air at tb> mrftce 

„ t apiing of irtlei 16' (tii. deep . 



At Th* CUff mine— 
tb* tenipentDre ix the nmttct . . . 
„ 10' fmi. deep . 
„ ie-6 



At (Fort WilVini) Copper Harboar the temperature, between June, 1844, and 
May, 1848, ranged from le^'SS to 72°'03 and iTeraged *l°'46. 

Jackson, Geological and Mineralogieal Beport, pp. 443,— 68,— 9,— 62,— SSI. 
FoBTiB & Whithky, Geological Report, p. 43. 

• Dnrinfi winter the pnmpi are occ&sianiUf cDTered Kith Borne noa-eondticting 
auhiUoce; leit, — during iloppagei of the michinery for needful repsit, — tlie 
laflueace of cold air from the aorricB ahould came the vatet in them to freete. 

Daniel, Minitig Journal, ucxti. p. 390. Ante, pp. 465, — 78. 

tWhitnef. Metallic Wtaliheftht VitUed Staiti,^^. "200—1, Fig. 2Z. AnU, 
p. 463. 

X Jiokaon, Geological and Uineralogital Report, pp. 702, — 42—3. Foater &. 
Whitney, Geological Rtport, pp. 142,-50. Whitney, UetaJUo WeaUA of ih* 
VnUld Statet, pp. 269— SO, Fig. 11. Antt, pp. 46S— 79 ; Table XV. Fig. 28. 

f Mac Cnlloch, QtoL TVofu., i. p. 16. Ftinee, Conueall Gaol. Trant., ti. p. 
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smaller proportions of several other substances. The 
lodes which traverse them cootaia great quantities of 
the same ingredients; mixed, largely, with quartz 
and calcareous-Bpar, and, less plentifully, with earthy 
brown iron-ore, iron-pyrites, and yellow copper-ore. 
At the S.S.W. extremity of the island, however, the 
Sark's-Hope hde afforded also argentiferous and 
antimoniated galena, the super-sulphuret, sulphate, 
Bulphato-tricarbonate, and carbonate of lead, together 
with the chloride of silver, earthy black silver-ore, as 
well as vitreous, red, and native silver,* where it was 
wrought beneath the s^a. 

The temperature of Sark is probably much the 
same as that of Guernsey, which ranges from 24**5 
to 83*,t and averages ST'e.J 

The undermentioned temperatures were observed 
at different depths in various parts of the island : — 

WindmiUBiU. 
Well of frrahmter (1841, Juau^SSth^) SnrfuM. 

FertitBia. 
SnuU itTMOt of fTMh outer, oat of (ha io«k... 



• Ptines, ComvaU OaoL Tnau., Tt. p. lOli. Anit, p. S3fi, Tabh XVII. 

t Auted, Chamul Iilandi, p. 140. 

I Ibid, p. 134. 

i Trma 1S43 to 18JSS tlie temperalnre >t Oaemiey duTiDg tha month of JtDuarj 
hu ringed from 2*°-6 to Bf-B, atid «*eriged 43°-fl.— AnBTao, CAaaiul Itlandt, 
pp. 134—7. 

I " Some jttxa ago, a laTal coonaotad with miniDg Qp«r«tIoni than goiog on, 

di 
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UPol. 

Uodcnte •tntB of tttA wtt«r, ont of the lock. . 

» .. . „ M» .. 

SmVi Hcpt Woe. 

Small itreuiof hMliwmtei, oat of rock udfali,. 
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» » .1 n> ti rockW. .... 

V«ta, btiokUh, pumped to the adU (4 fan*, ftbovo 
diona) from 
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The Herm mines were wrought, to a depth of thirty 
&thoms, in roclcs composed mostly of white, pinkish, 
huff-coloured, and greenish felspar, mixed with much 
hornblende, and sometimes with quartz and mica.f 



utd opmimg OQt on the Fort do Honlin, on the ilde of the ial&iid to 
Oncinuer, wu found to lemore the mtei from ■ well in DTieut B«J, c 
other lide of the tilend." — Ajibtkd, CAontwl /(iNtdt, p. 472. 



t " A beautiAil white uid blwk granite roek form* the hard back bene [of 
Herm] ; and mar bo Keogviied at interrab, around the coaat. * * * Thia 
granite la iDteraeoted b; man; wide Trim, extremely Tariable in their nature, 
but geneiallj either aofl or readllj decarinf . « * tt There ii cue at the 
back of the blind of Tary large sin, nmning aerOM mote than one projecting 
headland, neail; in a louth-weeterly direotion, conaietiDg entirelj of black 
micaoeoui rock. * • * There are other Teins of aoft clay, and lome of de- 
eonpoiing gnenttone, * * * Trace* of copper are laid to have been found 
In Toiua in the granite of Herm ; and mining operation* were at one time com- 
menced. The chief minerel product of the ialaud la, howeiei, in granite; [bat] 
It ia haidly equal to the beat blMkOnenuey granite for paring and cnrbitoues." 
AnsTiD, C/utnntl Itbmdt, pp. 63,-6, 2S3. 
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Two lodes TespectiTcly — 

bmlO'— ie°N. of B.— S. oTW.,* dip N., and nMnin 5— 80 bet In widtli; 
„ M" W. of N.— B. of R, • „ B., „ a— * 

Both these, — and the numerous (branches) veins 
which separate from, and re-unite with, them, in 
TariouB parts of their rang;e, — also contain great 
quantities of felspar, homhlende, and qaartz; iron- 
pyrites abounds, and small (bunches) masses of yellow 
copper-ore occur at intervals. 

As Herm and Guernsey are but six miles apart, th^ 
can scarcely differ much in climate. f 

The undermentioned observations were made in 
February, 1841 ; viz. — 



W«U of &ali w&tw t ....» 

ftnall ttiCMft of tmh water out of iods ■ 

Lugo - „ rock >t Bome 

diiianee.... 

Small .. .. hdt 

ICiRite » n Jettlog ont of bdi Willi- 

in > ihort diatuice. . 
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lEBLAKD. 

comrrr of 'wioeiow. 

The mines of Connorree, Cronebane, I^ronjf, 
SalltfgahaUf and Ballymurtagh have afforded enor- 

• In 1S38 the MtgDoda dtoUutlon wu *bont W W. Bom, PkU Trtmt^ 
CZZxa. p. 20B. SAxni, Ibid, PI. XIV. Ante, p. S31, Hoto *. 

t Aii>t«l, CAan)wJi«lanA,pp. 131,— 7. .^iU#, p. 736. Nota f . 

fHennhaagoodfteth watar In nitnnl iprtngi, indin two ^m*« there ii 
ramdng w»t«r."— Amno, ChamuH Iiltmdt, p. 68. 
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moua quantities of iron-pyrites mixed with slaty 
matter^ quartz, and various ores of copper,* ^m 
several beds of different widths which conformaMy 
interlie schistose rocks, presumed to be portions of the 
Silurian system. 



iDablin Lb* uinakl man temperitoiB ftom \ 
CDnrtDim „ in IBSlf I 



As Ovoca lies between Dublin and Courtown, it 
probably differs but little from them in climate. 
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Comrn or Watekfoks. 

The mine of Knockmahon has been wrought, both 



■ EeniTi P^H- Trani., xltii. pp. £00— 3. Journal da IfuMi, No. xn. pp. 
80—5. Wewer, Qicl. TrtBU., t. pp. 173—8, 213—30. Htughton, Journal of 
tJie Gaol. Soe. qf Dublin, Y. pp. 280—2. SmjOi, Raeonbaftha School of Uiiut, 
1. pp. 370—97, Mahon, TJia Minei of Wieklow, pp. 8fi— 7fi. ^nti, pp. MO— 

69, ibib xr///. 

t Lloyd, TVonf. Aoyiil IritA jleodamy, xxii. p. 416. 
t Ibid. p. 421. 
% Ibid, p, 422. 
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inland and beneath the sea, in greyish-green, greenisb- 
black, and mottled fossiliferoua slates, interlaid by 
massive rocks of felspar, quartz, and chlorite, as well 
as by thin beds of femiginous conglomerate.* The 
lodes — which have been very productive— consist, in 
great measure, of quartz, slaty matter, calcareous-spar, 
and chlorite, associated with earthy-brown iron-ore, 
iron-pyrites, earthy black copper-ore, vitreous copper^ 
malachite, and copper-pyrites.'f The cross-vdna, which 
intersect both the rocks and lodes, are composed, mostly, 
of slaty-clay, and disintegrated felspar ; but, at inter- 
vals, they contain spheroidal masses of quartz.^: 

At Dnnmon, mom 12mflM B. of iOuotxMAon, tlie meu tempaiitiiiB g 

oftha jurlSSlwM.. 61-6;f 
ft ,1 Watcrfotd, „ 15 „ N.B. „ , ths msui Umpsrature 

tiom 1S60 to ISeS wu M-S.l 

■We&Ter, Qaot. TVotu., \. p. 248. Da Kojar, E^alanaiiim te aaompa^f 
Shmtt 167, 168, ITS, ITS oftAa Qioiogical Sunwy of Inland, p. G7. B>Ur, Ilnd. 
p. 24. 

fHors, Atil, p. 81. Da ITojei, Und, pp. 81— 2. Ant«, pp. GM— 8, TobU 
XIX. 
t Ania, pp. S98— 0, TiOb XIX. 

( Uojd, Trtm*. Boyal Iriih Aeadtmy, zxii. pp. 416,-24. 
I ObMTTationi m&de t\ Newtown, WatarTotd ; — 

Tan. IDcdsuiB. HlBhnan. Hno. 

1860 78* 14-- 60°- 

1 82- 2G- . S2'2 



B. J. Qkhu, Ewt, of Kowtown, Wktaford, HSS. 
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The UQdennentioDed obsenrations were made at 
Knockmahon :* — 



Wktw, > w«U (29th A.PT1], 1S40) 

„ lining from the BlBj-iUte uid the hdt . 
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Conrr or Coxx, 

The Bearhaven mines are opened in rocks, of the 

* " Thermameten were plued, in, Angnit 1813, in the deepnt put of Knoek- 
tnthon Copper Mine ; » • « one being iTink three feet into the rock, <uid 
■nothei into the lode tt ■ depth of [129 fitbama] frem the inrfue. A thetmo- 
meCet » • « tu hong in the g>UerToileTel where theie were placed, a « * 
"Theie odnel are In Ut. £2° S'N. and the mean annoal tempentora at the 
(Drfaea calculated b; the tiiual formnla woald, theretoie, be G0°'(t2S. 

■' The general average of the thenoQinelera at the depth of [129 fathom*], 
•nd the maxim* and minima, were aa toilowi ;— 
In air *••*•...,• Average, fiT'l 76 «> Uazimnm, 63'S -■ Mlnlmnm, 56^25 
„ lookoreottntrr. „ 67-389 .. „ S8-6 .. „ S6-25 

„ lode , 67-915 .. „ fiS'fi .. „ £6'2S 

•• Taking the temperature of the rock thua deteimtaed aa (he general average 
It ahowt an tncreaae of 7°'343 tar a depth of [129 fathom*], or dednoting [18-4 
fathoms] ttor the line of no variation, we have 1° for [IS'3 fathom*]. It wa* 
found neceeiarj to fix the Initramenta not hr from being perpendiflularlf under 
the aea, the shaft being nearlf on the edge of the oM, wbioh I* here [ll'S to 
126 fathoms] high. If therefore we should • • % eonaider the sea level as 
the surface, we shall have a depth of [U8'6 fathomj] eorresponding to [7°-343 
at 1°=1S'8 fathoms]. 

" It ssem* to be follj establiahed a • • that tbaie vras a gradual though a 
slight diminution of temperature as the obscrvationB proceeded. Thus the 
temperatures were 

*"^5i£'p,riSl" I" "^ "■">■■ i«a.™* «•""■■ i«i.M.l5iioo 

■■"r^isii- •■ '"•'■■ .. «"■• ■• «« 

Olsxam, Report tf lAt BritiA AtmiaHon CAr IBM), n. pp. 221— 2 
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Carboniferous slate series,* composed of siliceous mat- 
ter mixed with chlorite, talc, or some similar miueral ; 
at intervals, however, they contain small quantities of 
the carbonate of lime; whilst all parts of them are 
intersected by minate veins of quartz. Near rich 
portions of the hdes they are usually lilac, pale-buff, 
or doTC-coloured, and of thick-lamellar structure ; but 
elsewhere they are blue and fissile. The lodes consist 
mostly of quartz, but contain also chtoritic or talcose 
matter, beside smaller proportions of the carbonates 
of lime and of iron ; moreover, they include angular 
(horses) masses of slate without number. Iron-pyrites, 
vitreous copper, aad malachite occur now and then, 
but copper^pyrites is the prevailing ore.'f A cross-^vein 
— composed of slaty-day in other parts of its range — 
becomes highly quartzose as it intersects the Main 
(Mountain) lodc^ 



« 40iiiI1bi E^.E., tlia meiD tnapantnrs of thai eS.i ,t 
jeulSfilvu) '' 
„ CdklretTMii, » 32 „ N.N.W., „ „ „ S2-8.f 

The mean annual temperature at the Bearkaven 
mines, therefore, is probably much the same. 

The temperatures observed at different depths have 
been, — 



Jnkn k Elnahui, £^pl<ifia(*Dn lo acem^my ShttU 1B7 and 198 of the 
- - -- ty<!f Inland, pv. 13, iO. Ante, p. 603, TaUt XX, 
t Bmjth, Skpianafima to aeeompoHji Shttlt 197 ttnd 198 af tht Qtchguat 
amvtfof Inland, ft. 30—3. ^fKf, pp. SOS— 8, l^h XX. 
tJMU,p.WS,TaiUXX. 
} UoTd, IVoiw. Bofot JHtA Aoadtiity, xxn. pp. 410,— 3S. 
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COtrXTT OF KBftaT. 

The Ardtully mines vere worked io, and between* 
reddish-purple, greenish-grey, yellowish-g^reen, lead- 
coloured, or mottled, slates ;t aad greyish Carbon- 
iferous limestone in which crinoidal remains are not 
uncommon.;); Small beds of slaty-clay, quartz, and 
earthy brown iron-ore, slightly sprinkled with iron- 
pyrites and yellow copper-ore, occur in the slate ;§ 
whilst irregular bands of calcareous-spar — here and 
there charged with grey and purple copper, slightly 
mixed with copper-pyrites, and enclosing, at intervals, 
small bodies of peculiar (? oi^nic) character — emerge, 
after short courses, in the limestone-! '^^^ principal 



* Ut aetompany ShttU 197 and 198 qf tht Oeolosioal 
Stmey of Inland, p. 20, Fig. S. 

t Jukn, Da Na;er, & WillMD, Ei^lanatiotW to aaxm^ms Shttt IMoftht 
Oiobigieal Surtrt/ of Jrelaad, pp. 20 — 1. HaughtoD, Joumat nf iAt Otokgical 
Soeiely of Duitin, n. p. 210. AnU, pp. 613—15. 

X Haagtiton. Journal of Ou OeoL Soeuty of Dublin, Ti. p. 208. Jukn, Da 
Nofer, & WillioD, Eiplanationi to atBompany SAttt 181 of llu Oeol. Svmy <ff 
Inland, pp, SO— 1. Anil, p. 613. 

i Anit, pp. ei2,— IS. 

n BLnghtoD, Journal of Ot Qtol. Soe. of Dublin, ti. p, 213. Du Hoja & 
WlllioB, Erplmtatiimt to aeeai^tany S^Mt IBioft^ OtoL Surwy of Intaad, 
p. 37. AtUt, pp. S18— 10, 



n,gti7ccT:G00glc 



Su^terraaefiu Temperature. 743 

metallifH^uft deposit, tiowflTer, intersect the slate in 
one part of its range, but s^^an^es the sUte fropfi the 
limestone in another. Where both sides (toaUs) are of 
slate shallow portions of the matrix consist of slaty 
clay mingled with earthy brown iron-ore, enclosing 
nodqles of hematite, and angular masses of slate often 
encrusted with copper-pyrites, together with grains of 
purple, grey, and native copper; at greater depths 
aitieeous slate — the principle ingredient — is frequently 
veined with quartz and speckled with copper-pyrites; 
moreover, where opposite aides of the deposit are 
bounded by rodcs of different kinds, that portioq of it 
which adjoins the slate -^although rather richer — 
maintains, in other respects, its normal character ; at 
its contact with the limestone, on the contrary, it 
comprehends ill-defined beds of grey limestone and 
calcareous spar which embed considerable quantities 
of grey and purple copper, with smaller proportions of 
copper-pyrites.* 

Eenmare ia about thirty milea N.N.W. of Castletovneend, and 
aboat twenty-dgbt „ E. by S. of C^irciveen ; 

but, inasmuch as it is less open to the oceap and more 
enclosed by mountains than they are, any difference 
between its mean temperature and tbeirs,t may, per- 
haps, be rather in defect than excess. 

Whilst the Ardtully mines were deepened, observa- 

■HaughtoD, J<»inuiJa/U<0a)i:&>i. o/Dutlm, Ti.pp. 212— 13. Uu Kom, 
tt WilUsn, BxplatMitint l« aetompmty SAttt 1S4 qf tha GaUogical Suntf tff 
Irtlaiid, p. 37. JnU, pp. 616— 19, Taih XXI. 

fUord, TVow. itsvaJIrttiJoMinriy.xxii. pp.4ie.— 23. Atl*. 9.7*1. 

5k 
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tions were m&de, at variouB times, in diffovnt parts of 
them, with the undennentioQed results. 
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ENQLAHD. 

CoavwAXL. 

Tks Cazumit Dianuoi,— 

which rises from about 600 to 1,200* feet above the 
sea, — comprehends rocka of granite,'}' slate,;]: elvan,^ 



'MtoLinDhUn, (De UBeohs'i), Report at |A« Otolefi/qf CannKall, DvKit, 
imd Wat Stmuntl, pp. U, 18. AnU, p. 696. 

fBoue, ContsodU Gtol. Tram., it. pp. 170, 209—10. De U Beehe, Bqwrt 
en lh» Qaologs of ConueaO, Ac, pp. 167,— 9. Whitley, Saparti of Oe Boyai 
Inititution ofConuedU, xzxil. p. 31. Thomu (Chulea), Btmarkt on tin Qaolofff 
qf CamwBfl and Dtnon, p. 16. Webli & Qeuh, Hutory and Pr^^rui a/ MMmg 
in a* Caradm and Litkeard District, p. 67. Holl, Quartarly Jamnai of M« 
Geol StuMy, XXIT. p. ilO. ir«t(«m Dmlf Jlamay, No. 2,46S (astli Ma;r. 
1B6S), p. 9. .An<a, pp. 066— SO,— S2— 66. 

JBogni, Chmma Gtol. Ttmt. n. pp. 218— 20. Boue, Ibid, it. p, 208. 
De k Baohe, Report on tt< Otology i^f ConueaO, tt., p. 79. OUm, COnnaall 
QmJ, Tram, tii. pp. 166—6,-8. Wabb & Oeioh, Bittory and Pregrtu ^ 
Jfm^ JR (ha Caradan and Litkoard Dittrii*, p. 67. Holl, Quartorlf Journal 
<^ a» Oool. Baeietf, zzit. p. iU. Ante, pp. 666—60^7—70. 

i'Botm, Comioaa Gtol. TVnaw., it. pp. 109— 10. Do U Bm1i«, BqwK on M« 
Oeolon ^ t^nnsad, ftCq pp. 169,-83^-86. Ollw, OonHMff GmL TVom, Tn. 
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and greenstoQe.* The lodes wrought at South Ckira- 
don^ West Caradon, aod Gonamena, on the S., traverse 
g^nite and elvan, abound in fiuor, and yield only 
copper and copper-ore ; \ vhilat those opened at 
Jifarie Valley and the Pheenix mines, towards the 
N., intersect slate, granite, and elvan, contain no fluor, 
but afibrd the ores oF both copper and tin,j: Oross- 
veins occur in several parts of the district ; ^ but neither 
of them has been traced throughout its entire breadth. 

The mean temperature of Plymouth, some sixteen 
miles S.E., deduced from 43^24 horary observations, 
made at about 60 feet above the sea, during five years, 
was 52''-081.|| 

At different depths, in various parts of the Caradon 
district, the undermentioned temperatures were ob- 
served: — 



ChieMwiiDg Hotel. 

Water, in ■ d««p well, fall to wltUn 4 to*. 

of the tui&M (2«th Jnlr> 1667) .. 



El. leS, 201. Wtbhta^ehtSislotyandProffrt— of Mining, Ac, ff. 38,— 6. 
oil, Quarttrly Journatof Vit Gaol. Soetttn, zxiv. pp. 41fi,— 11, — IS. AhU, 
pp. 660,-1. 

''BLo^en, ConaoaU Otol. TVoM., II. pp. SIB— 21. Boue, liti, it. pp. 207— 9. 
I>« U Bttshe, Alport on tht Gantogy of CamwaU, An., p. 79. Oilei , ConuoaB 
Gtol, TViMl., Tli. pp. 166,-8. Holl, Quarteriy Journal iff Oa QtoL Sotietg, 
xxiT. pp. i21, — 23, — 14. Anit, pp. 6SS,— 71. 



i WUtUf, Qtologiaai Jfiip of t/u Caradon Mininf Dittrict. Webb A Queb, 
Eittoiy and Prcgrtu of ilining m U« Caradon and Litktard Diiiriel, pp. 2fi, 
SI^8,_fi, 52. ..Inte, pp. 681— fi 1 T<Mu XXIII.— IV.,— VI. 

IHutii, Ajpotfi of (A< Srituh Atoeiattan, Tu. pp. 24— fi, PI, X. 

T Appioiiiuta. 



n,gti7ccT:G00glc 



7A6 



W. J. Hbnwood, ox 



iMdttlW. 


Kce*. 


IMptb 
beloilb. 
urfke*. 


fi<datl« 
(oUh 


T™p. 












WitOT la the hitt, a very large itrMm oat 
oT tbe (Ownfry) rook u>a iodt; taken for 

It flmn ODt at tht nrbca 


Onmite. 


SO- 


130- A 


61-4 


BoulACanJm. 




Water, a teij large meam bnt of tie LMI* 

Cron-eoum.. 

„ . puiDped to the ad>( (M fbu. below 

theiorfice) .... from.. 


Qranite . 


44' 

128- 


96- A 
12' A 


61'4 


nt Fhmib! Itinu. 










Water, Mtiiig eat of ths (Country) rock 
aad (Mb at ths bottom of the mine 


Giaolte 


14«- 


HA 


67- 


„ , pamped to the odil (26 Aoa. below 
thetnrface) from.. 








6%* 


itarhVa&y. 










Water, a amall itreata ont ) ,j^ . j^ 


SlaU .. 


106- 


UA 


60-6 


., , - (Wto» „ ) 


„ 


„ 




62-S 


» , :. {ma „B.) 


., 


„ 


,. 


70- 


„ .aUrgettreaiaoDtof J(arbb<fa,W 


Oraaite. 




„ 


OS'S 


„ , pamped to the odA (26 fou. belaw 
therarfaee from.. 




„ 


„ 


flS'8 



TxB TXxsannax DiirBicr, 

rather more than three handred feet above the sea,* 
comprehends an exteosive area of — more or less cal- 
careous t — clay-8late,;{; which contains, at intervals, 



•"TheMenhesiotatationon tbe Cornwall Bailwar i* IMI-Sfeet aboTe the 
laa-lereL"— J. D. BnsitiTr, En., C.E., Bnglaeer of the Cornirall and Weat 

Cornwall BailwaTi, MS. 
t Baa«e, ComvuxB Geol Tram., it. p. 212. 



] Henwood, StporU qJ iht Bofat Intliluium of ComvaS, i 



:. (1861), 
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numerous email cavities filled with earthy femigiaous 
matter (? of organic origiD •) ; io some places the slate 
encloses, but in other it is interlaid by rocks of felspar 
and horDblende.'t' occasionally of schistose, though 
usually of massive, structure.;|: The only lode yet 
discovered in the oeighbouHiood has afforded, and — at 
more than two hundred and fifty fathoms deep — still 
continues to aiford, great quantities of argentiferous 
galena ^ and smaller proportions of other, less valuable, 
ores. Barren (flucans) veins (rf clay || (heave) dis- 
place the lode in several parts of its range. 

Dnring the years 1833 — 1837 the mean temperature 
at Plymouth, some eleven miles S.E., was 52'''081.^ 

Streams derived from various parts of the slate series 
have — at different times — shown the temperatures here- 
after mentioned. 



p. S9. Ssdgwicfc, Quiirtir^Jaur»a;^fA«(7«iI.Si>e.,Tiii.pp.S,I7,lia. Gilei, 
CbrnwoU QtoL Trant., tii. p. 201. Webb £ Gekch, BMay and Pngren of 
Ximmg iltthe Caradoaand Laktard Dutriet, p. 38. Salmon, Uining and Smalt' 
inf JlaffOaltf, n. p. 211, HdII, QuarUr^ Journal of t^ Gtoi, Somefy.nir. 
p. 123. Ant>, pp. 700—4. 
■ AnU, p. TOO. 

t Roger*, CWniM/I OmI. TVniw., n. P.-32I. Boue, J&ti^rv.p.211. Henwood, 
Stporb of tJf Rogal ImtUuHon of Comaall, xxxiii. p. 39. OilM, ConuoaU 
GtoL Traru., tii. p. 201. Ante, pp. 701—2. 
XAnU, pp. 701— 2. 

{ Henwood, RtporU ofthi Boi/al Inttitulionof ComwaO, XTxtll. p. 40. Oilei, 
Cornvtali Oml. Trant,, vii. p. 203. Salmon, Mining and Bnulting ifagaxine, 
n. p. 318. Webb It Qeach, Biitory and Proffttti of Mining in (A« Caradon and 
IMeard Ditlriet, pf. 26, 36. ..Inte, pp. 703—11; Tdibt XXVII—VIII. 

|Hea«ood R^>orU of ih» Bay^ Inttitution of Cornwall, ixxiil. pp. 40,-2. 
Webb ft Oakch, Hiitory and Pragrui of Mittiag m lAe Caradon and Litktard 
Dittriet, p. 37. 

• BrMth Atotiation, vil pp. 24—f , Fl X. Anta, 
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rises from 150 1| to, perhaps, 200 feet above the sea; 

* AppioxlmlU. 

t "The centra of the PuedeuLIiketid ti42A(MebaTe the lea." 

AIJ.MP, Hiftory ^ LUkiari, p. 4Si. 

X Within thee* riiteen jeui Wh»al Vary Jnn hu been deepened 182 £du 

f „ ,, Whiai TVe&nmy „ 106 „ . 

I^HooMinter, thshuidof theliekevd end Looe Cuul, li 160 feet kbon 

the Me."— Au,a>, HMery of JMuarO, p. 4M. 



n,gti7ccT:G00glc 



Subterranean Temperature. 749 

and consiata of calcareous slates, which somedmes 
codUlIq oi^nic remains.* The lode at SeroiTt-foot 
— the only one yet wrought to advantage — has yielded, 
and still yields, an abundance of ai^^ntiferous galena, 
and bunchet of copper-pyrites, beside smaller quantities 
cf several other ores.'j' The hde is (heaved) displaced 
by a cross- (fiucan) vein ; which consists mostly of 
Bchistose matter, but is, at intervals, thinly sprinkled 
with ore-J 

In climate, SerotPt-foot can scarcely differ much 
Irom Plymouth, Caradon, and Menheniot.§ 

The undermentioned temperatures have been ob- 
served in different parts of the district : — 



Doloe. 
Watn la u open well at Banok* .. ISfl, Sept leth 

Saint K«7iu. 
Water in an open Willi IBfil, Sept, ISth 

W.t«,aIar8.ttrtaM»trf^thej igw, Sept 1M> 
„ pumped to the iiuhM.... 1867i Jul; 2Tth 



•OIlea, CormMa Gaol. Tram., m. pp.S7— 9, 171. Feuh, Ibid, p. 104. 
Sedgwick, Qmritrly Jounuio/ tia Otol. Soeitty, Till. pp. S, 17. Hall, Ibid, 
uiT. p. 423. Anu, p. 700. 

lOUee, CbmNaCSfOl. 7VaM.,TTi.pp. 201— 3. Salmon, Jfuwy and fihuatu 
M^odn*, n-pp. 211— 17. Wtbb A C}each, VuftiryanrflVepraiiqf Jfinuu t» 
Ot Condon iLitliaardDittnet,fp. 16— IS. Antt,fp.J0S—l6; TabU XXIX. 

tAtlt, pp. 71f^lS, Tabk XXIX. 

\B»Mi»,IUporU^tA»BTitiiAAttoeiation,Tn.pp.2i—6. Jn(«, pp. 748,— T. 

I Approximate. 

f CaiBw, Sirviy ef ConHBoB (1803) f. 180. Nordan, SfpaciiK BrHtmnl« Far*. 
p. 80. Sonlhey, PotHeal Workt. p. 656. Blight, Jneitiit Ontu md oUur 
'h tit Bait af CtorwiwiC, pp. 90—2. 
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At JEardiston, some 6ve milea S.E. of Oswestiy, the 
New Red Saadstooe and a band, varyiDg in width 
from a few ioches to perhaps five feet, by which it ia 
interaeoted, both coDSiBt, in great measure, of granular 
quartz ; but, whilst the former is tinged, more or len 
deeply, by various proportioDs of ferruginous matter, 
the Utter contaioB, at intervals, great quantities of 
earthy brown iron-ore, sometimes largely mixed with 
the green carbonate of copper, and occasionally thinly 
sprinkled with grey copperK>re.* At a depth of sixteen 
fathoms, however, the iron-ore is replaced by blue clay, 
when all trace of copper-ore suddenly disappears. 

A narrow ferruginous cross-vein intersects the whole 
formation ; but occasions no (heave) displacement. 

At WhittingtoD, about five miles N.N.W. of Eardit- 
ton, the temperature, — between March 1843 and 
February 1843, — ranged from 11° to 81°, and aver- 
aged about 49»-7.t 

• HotabUoD. Silurian Syitem, pp. 39, 29S. Anla, pp. filfi — IS. 
tAt Wliittii^toD, nitbin flre mile* of Barditloii, ths cxUBms md mcin 
tanpenton* from Unrcli 1S42 to Febnur? 1843, wwe— 
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47-3 


65'3 


3I-5;44-B 


69- 


27- 


46-2 


1843. Jan. .. 


62- 


22-5 


38-5 


fi3- 


32'2 


41-8 


51' 


27- 




66- 


16- 


39-1 


Tab 


4B-S 


19- 


S4-4 


47-5 


28- 


88* 


46-5 


18' 


38-7 


61- 


11- 


34-4 


Bstrcnw 


70-6 


18- 




80-fi 


28- 


.. 


64- 


"iT 




sT" 


11- 




H«*u 






49-4 




., 


E3'£ 


.. 




a-1 


.. 




*8-3« 



Tm BmBBHS C. A. A. Llots, MB. 
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At Eardiston on the 17th — 18th of Novemberj 
1842— 
water at the surface wss frozen; 

n lHidDgfTontbemMaUihToinbiDdUlSfU.de«p,h«MlateBiperit»ei ^. 
H r«iiiped to the anrAM* h<Mi IS „ „ , „ £0°; 



It may, perhaps, be dcteirable, to place the facts, 
already described, in each rarioas points of view, as 
may disclose their respective peculiarities. 

The mean depths of the mines in each district; — 
„ f, temperatures „ „ ; — 

temperature, ex- / 

pie«B«d in fMhoma I . - -- 

otdeioentreqniiite [ " " * 



are set forth in the following columns :— 





PnthieM ft DMrleta. 




Batlut. 


OMOMW. 


Kmo 


^. 


mttor. 
fmi. 


anal 


Cbb.1 


OtuRucillo ...... 


IfiS 


iil2 


216 


64- ( 


BUCIL 


Hin&iQeriie) .•.. 


63 


S7-9 


38-2 


flM9t 


DwiTBD Stint . . 


YirginU 


16 


66-8 


* 


66-t 



For the fortgolng eitnata, trami i UitMnihffieal Riffkltr which ntendi ftom 
Uuoh ISt2 to Julr 1861, the writer Is indebted to theReTcrmdAlbuiT Bouen- 
dale Uojd of Hengocd and Ocarge June* B^oaa, Eiq., F.H.S., Editor of 



* Heliwood, CemmaU Qt^, Tnn:, t. p. M4. 

t Keith Johnston, Attat of Omtral Ffutaimma, PL XVIII. Jisla,p.T24. 

t.J)ii4 pp. 726— e,-9y-33. roUet XXX.— XXXI. 

t Ob* obMrvktion onlj. 

5l 
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W, J. Hbnwood, on 



CsAXmLlaunM SukAHMa 



•■••{ 



B2-0Sf 



The mean — depths, — temperatures, — and ratics in 
which the temperatures increase with the depths, in 



Other details appear in Table XXXII. 



t UoTd, TViiw. Bogal IritkAea i tm y , xxn. pp. 416, 
78S,— 9,— 41,— 3. B. J. OiMT, Bmi., HS. Jab, p. 7S9. 



.21,— S,— 4. Juta, ^ 



BIMM. 




imp. 


KtlOt 


D«Ho«. 


S 


MMn 

tup. 


SS 


BRintJut .... 


M 


67%4 


14-3 


Cimbone, Ao. 


06 


62^18 


10^ 


Stint In 


ISO 


es-se 


11-2 


Bcdmth, fte. . 


182 


71-ST 


e-s 




78 


es-87 


77 


Skint Agna* .. 


09 


6i-91 


8-4 


GlriM«,»C .. 


101 


68-4 


7* 


S^tAoiUU.. 


186 


70-62 


S- 


HdftOD 


184 


M66 


B-8 


T>TirtOCk,ft(l.. 


n 


60^7 


8-0 



„ tampaHtnrM.. .. 66*88; — 

EnvooD, Coiweea Otol. Thmt., t. pp.402,— 8. 
(Hu:ri*,JlQ)eri«^(A«£H(taA J«a)na(i(i»,Tn.pp.S4,— 6. Jfii«, pp. 745— 7. 
I Om obfcmtion onlf. 

1 Tha Bereimd C. A. A. Uojrd, of Whittlngtoii iwai OnrNtrr, US. AmU, 
p. 760. 
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the different rockt of the several districts already 
mentioned^ appear in die foUowio^ pages: — 



* " Naw Bed Sanditone [ti] -nxj mndi mfleeted in Iti oondngtlTltj by bdng 
Mtontad with tnoUtnia. 

Two blooki,~«f whisli tlie M«oad vu ths hudw, — poMMMd tha ondar- 
nantknud p«wm of Mtfdnation when Ik difisrant oondidoni ;— 
1. 3. 

Dry 26 49 

BatnntedwitlimoUtiiTe..,. SO j^ 

HoFxixa, PhiL 3>wu., oxiiTU. pp. 808,— 18f 19. 
At the iiiina of Moni-WaarmoutX — wUeh wu mnk, — 
3M- fini. bdMBth the inrfMC, 
«9-S „ „ *es 

to Ih* cod-Munt whish tmderUT the ""gruriwi linetton* of Dnihnft— 

the ineui tm^eiBtiira at the (uftoe wu,. 4T^S 

„ „ the depth of 384 fiDt 72°.8 

^^HTj.t.tt^'S! .. ..■.,.,>.^»i.«-"'"»- 

perktnie eqnel to ooe degree tor S4 tna. of deicent. 

Fsiujfs, Zondbn iMd fiiwiAuryA Phii. Mag., t. pp. 44&— £1 (Abridged). 
The ooal-miDO of Ibrey (Dspartment of SaJbie <t Ldre)— 

-wuopeoedat 1S9-3 Ana. tbo*e(hoee«;— tnd 

„ nnk lSfi-9 „ below „ ; — 

the total depth thoa iMlng 3S£'2 „ „ the auitace. 

The annual mean of the climate > waa 4B^ff ; 

„ Mmpetmtnw maintained «t 8QB tau. deep. In an abandoned pwt ) gjo 

of the mine j " 

The woika of MoniUelonge, aome two mUee diitant, — 

were eommeneed at 17fi'3 &n*. aboTethoMa; 

and — ha^g pieiced the New Bed Sandstone — ) ~f..v h>inw 

entered the Coal-m—"'" - ' " " 






naehing oTentnallj a depth of 3077 fbia. below I 448- „ beneath the 

thaaca, or \ anilaee, 

where the temperatnie waa 10>l)°-9. 

How the difference 
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W. J. Henwoop, on 



Tb* latfo in wUdi tlie t^mptrUare Insreuei with tha depth wu — 
in the flnt cua, on* degtee for 9*2 fini. ; — 
„ arcoiid,,, „ 8'S „ ; — 

„ third „ , „ Ti „ . 

(Waukbdih, Con^lM RenAu). Smyth (AddqU jUdtau), Qy rf ir^f 
Joamatiif the Gaal. 8oe., xxiT. pp. Ixziz.— lux. (Abrtdgad). 
Tha I>Nalt>{|(«U colliery aflbrded lire oppDrtnuKy for obaerTlng, intwoihtftf, 
tho gndual inoieaM of tempeiatara with depth. Of the obaamtiou laftda b^ 
F. D. Aahle;, Eiq., tha propiiatot, ■ ajnopiu a preiaated in tha toUo'ring 
oolamn* : — 





FlB»T BHiVT. 






Sbcohd Beait. 




Buraoiu. 


mmi 


•. 


BailM. 


Eiln 


mn. 


M.™. 




■e- 


^ 


DfpUl 


T«.p. 


r?-- 


Tamp. 


Dqniu 


TH.P. 


11*00^ 


S'S 


«■ 


1 


S4°4 




837 


Gl- 


1 






llS-6 


67-7 






la-d 


118-7 


ee- 


}"■' 


68-2 




117-3 
l*8-fi 


S9-G 


1 127-6 


Ba-1 


12-9 


127- 


68-2 


Usee 


69-4 


84- 


ISO- 


BS-9 


Uei-a 


80-7 




147-8 


90- 


J 




14-4 


179- 


62-6 


i 




9-3 


1S4- 


60- 


1 




186-5 

iie-s 


6i- 
6S-S 


y 


ef-2 


19-4 


17fl- 


62- 


}'"'■ 


61-3 


16- 


223- 
311-7 


67- 
67-2 


1 232-3 


671 


13-6 


lBl-2 
218-2 


63-S 
6S-S 


|204-6 


64- 




213'S 


67-7 
68-7 


1256-4 


6S'8 


9-6 


227-7 


S6- 


1 230-6 


66-3 


11-? 


26g-e 


69-9 


Usi-i 


71-6 




233'S 


66-6 


J 






2M-e 


Tl-6 


J 




46-5 




1 ' I 


298-6 


72-2 


j 309-3 


72-1 








3227 


72-2 


/ 




I63 






32S'S 


72-fi 


l338'3 


7*- 








BfifrS 


75- 


1 
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It tppMn tlier*br«, QiU the looks In thau Dtighbooriiig tlwfti mulntiln 
difierent tampeiUiiira ti oonraponding diptha ; ud thtt >t Tuious puti — of 
em the uaie iluft — the tampenituM Incieue, wftk the depth*. In wiitlj 
di&rmt latioi. 
At the flnt Bhaft, indeed, 



At Bie itieimd ihaft — 



ida,miidlD ITof than^ ("1" •"P*'»t»l»» 
> } OBBgdedthOM 



et theae dificrencei, howeTei, onlj one tunounted to one degiM and ■ quarter, 
wMlet most of the other* ireie mnoh nmller. 
Jfefortheleu, that the tempeiatnie Inoieaie* at an aTerige of one degree for 

14-8 rathosw in lh« Btet eh^ft, and of 
16'B „ „ leoond „ , 

t> Indiipntcble. 

FAiBBtiW, R^ort of tht BrtiM Aitocialiim, 1S01, F*rt a, pp. 6&— 0. 
(F*Taphra«ed nud abridged.) 
The Baae Bridge tollleites, at Inoe near WigMi, haT* iSinded oppeitnaltr 
foi the abdermentioned obMrration* :— 



DMb, tau. 




BaUoi. 


JkVtb.tOM. 




VMbM. 




SO-fi 


US 




SSD-5 


87° 




lOO- 


86- 


IB- 


MT- 


88-6 


18-1 


27&- 


78- 


M'S 


372'fi 


80- 


11- 


H2-£ 


BO- 


117 


SSO'fi 


M-fi 


S-3 


816- 


SS- 




S87-6 


91-S 




831fi 


6S- 




391-5 


82- 




336-S 


86- 




400- 


93- 




3S9-6 


ST- 




403' 


93-S 





From 80-S to 403 fathom* therefore the increase of temperature aTeragea one 
d^Ee for Il-l fatboma. 

Fat thl) Intereatlog record the writer ia indebted to 

JoEK Anraon Fhillimi, Bfo. 

In the Co*l<«iinei of Viiginl*, whioh are beliarsd to be of the Oolitle period 

(LmL,Q^arUrlg Journal of lAeOtoLSoe., III. p.261], Fiofeuor W. B.Bogera 

obMrred that 

fron SBIaIDOfiiu.il»pthiliier«HdttecapenlDn I f.noriltharala of 1 d«ia*lBM|te.i 



D'Abchiac, Hitloirg det Pregrii it la Giologia, i. p. 71. 
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^ 


^. 


Map. 


MMb 




ra 

18 
79 


ef-s 

67-8 
6W 





















The mean — depths, — tetnperatureB, — and rates at 
which the temperatures iDcrease vitb the depths — 
of the mines which yield different metals and ores 
(Table XXXIV.), are— 



KBtaUindOiM. 


Hau depft. 


H^Um,.. 


HMnntlot. 


Gold 


61- 
ISS- 
72- 
43- 


67-5 
69-2 
60-7 
63-7 


23- 


Silver 




Lead 


8-4 


Copper* 


15-9 



• Fiom one hondnd anA thlitj-toor obwrritlDlii, Is tli« mine* of CotnwaU, 
betwMD 1830 ud 1887. it iLppcared that thi lUta wu >bout 3°'9 wumer thui 
tit* gcuiiU at lbs Huni depth. But torn hiindrtd and fifteen obHmtloni intid* 
in Cornwall end DtTOn from 1830 to 1848 ihowed— 

Hut at a mean depth of 118 tn«. tlie temptratnroi of the ilata arcTaged 68*-S9 ; 

„ 94 „ „ granite „ 60°-36. 

HsNVOOD, ntporti of lAa Bntuh AMoeiaUm, VI. (1837) Part a. p. S7; 

Conupoa Omi. Tram., t. p. 403. 

tThe B^ne of Agoa QutnU — notwithatanding itj depth hardlf «xoe*ded 

thirty fathonu — dUobaiged more than thiee hundred Onbie feet of water pel 

minute. Of thia eaonnou (tream — 

■I Itvlhiiuftiif I 4lalS, aadainaclsiB'SifOL— lbit«iniMntiin)ni°-*— M°-Sk>nnHd 
frOBi niMborn) IV'H, 

ia„Hl, „ M-S, „ ~ „ 7T»B-8S^6 „8r-l»t 

, anlnonuiattlHnlaor aMdt(nalD(S-l>] URlamon thunrohthami. 

Theao temperatnrei bo gieatl j exceed thoM obaeired, at corielpanding depthi, 
in an; other mine, and the TeiUcal range of obaerration U lo amall, tliat Ihej 
haTe not hean need in dedndng the foregoing meant, 
t Two obMtTaUoni onlj. 
§ " Fox obatrred [that] « * * Ud fdni uaoaDr ahawad thtuielTM celdtt 
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IbtabudOrM. 


U*UL dopth. 


Mom temp. 


HMnntiot. 


Copper and Tin* .. 


114 


65-7 


-t 



But whilst Morro Velho and. Cfongo Soeo have beea 
rich in gold, hj far the laiger part of the auriferous 
deposits have consisted of iron-pyrites in one, and of 
specular iron-ore in the other. Moreover, in the lodes 
vhicb yield copper-ore, — whether mixed or unmixed 
with the oxide of tin, — iron-pyrites always abounds. 

Between the temperatures and ratios observed, at 
various depths, in mines which have afforded gimilar 
metals and ores in rocks of different character, as well 
as between the temperatures and ratios noticed in such 
other mines as have yielded different metals and ores 
tn roc&s of like nature, the following comparisons have 
been made (Table XXXV.) .— 



tkut thoM which jialdad eoppar." — Amtalm «t ib Chaait tldt P 
p. 80 ; Edmbvrgh JV#u PAH. Journal, xxn. p. 140. 

H The tin miiiM of the Baubmrg it ^rmfntdariicrf &Uo ihow a rMUikahlf 
k* tcmperatiira ; Indacd it U a piCTalllDg npinian thmt itaumtfiToiu mcmntlllM 
an ooldar than othen." — Bbioh, Baebadlwiffm mbrr dit Ttrnptralvr da Ot*- 
Itiu t M MraeUfifafMn TUfenmdtn Grvbtit det SaeinitAtit BngMrfM, pf. S7, 
107. BiBOHOrr, EdMurgA Sao Phii. Jmmtdt, sxrr. p. 110. 

Thi fallowing tn th« meut dapthi at whlob oburratioDi wire madt, and th* 
Mnn tampcratnrei obiairod In the todM affording dlAnnt oiai In th« pringtpal 
■dning diitricti of Corawall and DvTotl. 



0"^" 

CoppM and Hh . 



•Antt, p.75S,Notaf. 

tMeani ot fira obwrnUoni, hut all at tht m 



72-S» 

Sl-U 

60-67 

OmL I>«u.,t. p. 40(. 
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W. J. Hbnwood, «tt 










Ubgux Am Oaw. 


RoeU. 


r 


Gold 

Kmd 
imp. 


Uwn 


r 


Lbad 
Mod 
tonp. 


Kw 




COPPIB. 
lap. iHiM. 


NewBedSudrtoQ* 














15 


rf- 


• 


Felipathie k Hon- 
Um£sto«ln .. 


,, 






M 


al-B 


134 


10 


:m-7 


S^ 


«*]'■•■•(• 


67 


«$-« 


2S'a 


93 


83-a 


M-7 


57 


03-4 


14-1 




43 


er-8 
















T>lMM ud Hiw- 


IS 


63-9 


t 














Oruil* 














33 


51-4 


t 


Unas 


n 


87"^ 


2S- 


73 


«"7 


8-* 


43 


M'-7 


IIW 



Amongst the mines described in foreg;oing pagO), 
those wliicb bare yielded silrer ami gotd occupy b%b' 
ranges of mountains, within the tropies; wbibtsacb 
as have afforded the Ores of other metals hate bees 
wrought in less elerated parts of temperate regions. 
Between the mean-depth8,-tenrperatnre8,-and ratios 
in which the temperatures increase with the depths in 
works thus differently situated, a comparison is offered 
— a« well in Tdbks XXXII. and XXXVI. as— Id 
the following columns : — 



^^^ 


™fM«, tbU. 


IT 


^ 


nii«. 


OoUudSilTMr 

Lrad,Coppw,IiidTiD.. 


More thui 200 

Luathui 360 


66 

61 


6T7 
57- 


30-t 

8-9 


Maui 




62 


62-3 


16-8 



* Jl «lngle ob*emtlon, 

t Th* only obtarruioiu htTe baennudB mt the tame hoTtien. 

tIntke«U7-ibteoI Jfotv F«ll0, ttfl^entare Iucimki with depth mwh 
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As far as these obserratiooB extend, therefore, it 
appears that at considerable altitudes within the 
tropics, the temperature ia higher than at correspond- 
ing levels below the aurlace at smaller elerations in 
temperate regions; but that the ratio at which it 
increases with the depth is much less rapid in the' 
former than in the latter. 

The mean — depths, — temperatures,— and ratios at 
which the temperatures increase with the depths, of 
the mines before mentioned, irrespective of their 
ge(^;raphical positions, altitudes, rocks, metals and 
ores,— are the following : — 



BitMnit dsptli, fini. 


H««ll dBpth,tii]a. 


Kamirap.' 


.Hsu ntliM.' 


Surface to SO . . 


28 


61- 




60 „ 100 ., 


6S 


60-6 


21-4 


100 „ 150 .. 


122 


65-4 




150 „ 200 . . 


155 


72- 


6- 


200 and beyond. 


227 


73-2 


60- 


Means 


62 


62-3 


16-3 



hM npUlj thin It bu bMn ftraud to loerMM in die dnllar TO«ki of Commll. 

HxviTOOD, ftoMtrftip» tf tin Jbyal Oaoi. Son. tjf ConucdB, 24tL Oat, ISU. 

At Mom VtOio In Bruil ths TtXa *t which the lomptnUura Inonuei U trat 

«M ^i«e foi (33-3 fRthomi) 300 fMt.— Skttk, Qwwtnig Jvnalf^ Oa Otol. 

a>L,xxTT. (1SS8)p.1xiztL; J»tt,p.777. 

• Ooa hnndnd and thlrtj-fanr abrnndoDi In the ndnM of Oonmll Mkd 
Bmn ({folded— b«tw«en 1B30 ud 1837— tlia followiag tenlt*:— 
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Bat at great altitudes ia tropical regioDB — where 
the temperatures are above, whilst the ratio is below, 
the average, — and at smaller elevatioiis in temperate 
climates, — where the ratios exceed, whilst the tempera- 
tares fall short of it,— >obeervaUons have not been made 





Sum 






Obuhtb. 




"rar'^- 


^ 


Ump. 


B*Uai.a 




Mmb 


B^. 


Surfweto » .... 


U 


67- 


8-8 


31 


61% 


in 


M „ 100 .... 


78 


61-3 


SI 


78 


6fr8 


6-e 


100 „ 160 .... 


la? 


68- 


4-3 


183 


MS 


e-e 


160 „ 200 .... 


170 


78- 


6-1 


~ 


— 




SOOtaii^oaa... 


S31 


S6'S 




237 


81-3 










6-5 








HwrwooD, 


nonum't 


B^oorJ»o 


8n»n«, 


IT. (IBM) 


p. 108; 



B^ertt of Oa BritiA Aimxialioa, vi. (1837), Put iL p. SB. 
" Vj bnijiDg the bulbi of diflercnt th«naoraet«i« >t luioni depthi below tha 
deepest ezokTiitiaiiB of minei " tbo imdeiiDeDtioDed leaolta wen obt^ned: — 



.«,> 


Depth 

belH Hrftee. 
tau. 


^.-«^ 


IUUulM>nHk«. 




230 
292 
290 


82' 
SS-3 








(hiuoUdatid lima 


S-S 



Fox, Bqmi of t/u BrUuh AMOcitUim, vi. (1837. Put l), pp. 134—7. 
(Abridgtd.) 
" Upon the whole, I bellere thmt • * « Ihs ntio In which the tempantuia 
uigtnint* IB deMendlng !i gieatet ia ihallow Oiu In deep ninet." 

Fox, Lomion and Edinburgh Fhil. Mag., xi. (1837), p. 623. 

At ■ mem elaTatlon of about 240 feet tboTO the M*, the ground, at a depth of 

tbies feet, maintained, througboat the Tear, an avenge temperatuie of 49°'S6. 

One hnndred and eeventj-wren obfcrratiinu, io dIAeient putt, but not th« 
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in the same proportions at different depths. Thna,— 



BxtnoM dtpth, fini. 


Obierradoas la 

el*nt«d Uopioa] 

regions 


modsnte ftltitudo in 
ttmiwrata ■limU^ 


Snrfece to 50 


24 


17 


60 „ 100 .... 


6 


12 


100 „ 150 .... 


4 


10 


160 „ 200 .... 


2 


— 


200 and beyond. . 


2 


- 


Totals 


37 


39 



d««i>«t, of manr miDei in CommU uid Heron, exhibit Id 
tnia eqn&l to 10° eioh ■! inleirali o( tbont 47, 79, uid 12G bthomi of desocnt. 
Wbilat flfty-thtse experlmenti In the deepeat leTeli oi ueeuibla put* of 
minca iliow the rook, water, uid ur to pmerre in loand nnmban, — 
> temparatore of 60° .... *t S9 bni. below the 

,. 70 132 „ „ i 

and „ BO .... „ 239 „ „ ; 

bdngantneieMe of ...... 10 , fiQ „ „ ; oil'inS. bat. 

„ 10 more . 73 „ .. deeper; „ 7-3 n > 

10 „ „ 114 „ itiU deeper; „ 10-7 „ . 

Fox, StporU ^ tit BrUuh Attoeiation, for ISID, pp. 310—19 (Abridged.) 

Tke fonowhig ColumDi ihaw the reipectire ratioe of iacreue in temperetme 

cxpreaiad in fittkonu of daicent lequiiite to piodnoe en eleTetlon of one degree ; 

dcdneed from fooi hundred and fifteen ob>eiT&tiona in the mine* of Comirall 

and Devon ;- 





anoltL 
Au. 


,u.. 


Kocki. 


ftH. 


fdu. 


Tin. 


tin and 
WW" 


tkiu. 


tBU. 


Surface to SO 
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W. 3. Hbnwood, on 



This preponderance of observation — 

tt lea Uun 50 fothoiaa deep in elented, trofucftl, regtoiu; 
from 50 to 160 „ „ in lowBi, temperate, oonntnes; 

and at all greater depOia ... at great cItitudcB within tiie tro^n, 

accounts ibr the a^arently higher temperature from 
the Biir&ce to fifty — than from fifty to one hundred — 
fathoms deep. Yet, whether unequal numbers of ob- 
Bervations — in each of several countries bo far apart, — 
at altitudes so various, — in rocks so different, — and in 
mines yielding so many metals and ores, — can afford 
results accurately representing the mean temperatures 



Tlia tonpantntM obMned In tli«rodUorlMlMKtlMA9crtInsIi, tndimtiiM 
kt irhioh the tRaptimtura inenut wltl tha dspthi, of minca In nrioni pirU of 
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Fox, B^mU of iha BrOiik Auae. for 18S7 (Abridged kiid Pmphiued). 
" The Ncrti or Bot-Lod* of the Clfffbrd ifuiw, foimBrl; knom u that oT tlw 
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and ratios on any one vertical line, may, perhaps, 
be open to question. 

The compoeitioa and structure peculiar to different 
Btiata afford greater or less facility for the ascent of 
vater and vapour ;. which, co-operating with the con- 
ducting power proper, in various d^reee, to all rocks, 
— aid as well in transferring towards the surface, of the 
earth some portion of the heat maintained within it, 
as in determining to each formation its due distribution 
of temperature. Occasionally, however, this normal 
equilibrium is disturbed by the miner ; * through 



IMtei IfinM, it on* of k gnnp of «ut tni wMt [eoppei-] Titna whieh tn an- 
«u*d In th* el>7-*Ute ox Utttu, on tha oHt of the gruiite hill ot Oun U uth, 
tt • • The tuthoT faiind, in IS£C, the ehief Bpring welling upwudi in a lerel 
lE>l'6fathM]u deep, with k twnperature ot 114° * * • In [1861, IiowaTer,] 
tblM puts of the working* had been Uid dry bj the axtenaion of deepci gil< 
Wiu, and the point ot egieas of the (pringi wu iloDg the ridt lodt, sdraneed 
[much] &rthsi eaitwud. * • * [Id thia prirt of the worlu] the prlndpU 
body of the apward-flowing wttst wu to be aean riling • • * on the north 
die of the magnifleent ladt ot oellnlar, black-atainad, dnder-like pytite*. The 
■Mt Inol [at 270 tatboma below the anifaoe] i* adTaueed farthei eaatward by 
•oua TO fathoma ; the laiU exhibited a good breadth of fine blaok-ooated ooppai 
pyillea ; and imall feedera of watai, latued moatly ttom the north, oi Ranginff^ 
■bI^ almoat tcaldad the finger* holding tha thennometer, which marked 133°. 
• • * At the bottom Inel, which t* 2Tfi fatbomi deep ; in tu end the lod* waa 
aaiTow, and Tary Imparrioua to watei, bot « little rill trickling tiom it ahowad a 
ttmperattue ot 121°. * • • 

Between my laat two Tiiila • • * the point sf iaan* of the hotter water had 
been deepened 30 fathoni, and the temperature wm ineieaaed by S°. Tlkla 
weald giTc 1° for 3-TS fathom*. • • a 

8>ITZ, Uiainff atid SuttUir^ lloffaxint, Ti. pp. 193 — 6 ; BtporU of 
the Britith AttoeittlUM, fbr 1S34, Fait ll. p. TO. (A.biidged) 

'"Nmnaroiu obaerrationi ihow that, whilat th* oondition* of tha work* oil 
Blaet are nnalianged, the temperatmea at oonaiderabla depth* are eonitant ; 
hat it aeem* not to baTC been aiseTtalned whether the temperature of any apet 
—after other opening* were extended beneath it— remained the aame at it bad 
bean when it wat the bottom ot the mine. To InYite enquiry on thii lubject, I 
ftntqre to offer the tbllowing gompaiiaoui. 
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W. J. Hewwood, on 



whose shafts and (leoelt) galleries, water and vapour 
circulate more freely than they had previoasly circu- 
lated through the cleavage-planes, joints, aad crevices 



EaM Winl Cr^j/ (■ oopperMaliM^ wnnight In MipatUs and honblMidia 



longboat, Bitjmt'bdt 

IWmiwmi, Ibn^t iMit 

TFXmI Fm- (> tiD-Bins, opened 
Id ol&j-iUt*). 

llai>tloJe.Vr 



, E., bottom of the Inel ... 



WkUt dUohsTgcd b7 pnnpt at the AM, 

Thiu, «t Eatt Wheal Crofly, 
on the Longdoit EngxHB-lodt, the temperature 

Kt the bottom wu 63°'JS in 1S38 when the woike 

hnt it had fallen at the 

«une(patto..60- „ 1S40 „ 

yet at the bottom it had 
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in Uie rocks and lodes; as therefore, each successive 
extension of deeper vorks intercepts, in its turn, the 
ascent of warm currents, the temperature of the original 
bottom gradually declines. 

That, here utd there, portions of various rocks and 
veia-stones are cooler than those above them, seems 
too 'well authenticated to admit of questioik. Such, 
infrequent interpositions, however, are seldom of great 
vertical range, and there is reason to believe they have 
Qsually but small horizontal extent ; moreover, between 

at Rem^i Lodt, tbe lemperttiue 

It the bottom «u 69'° in 1838 when the worka were llS&ni. dsop; — 

but ft had. It the luna 

■pot deollned to . . 62- ,,1810 „ 20 „ dNpet:— 

Trt at the bottom it had 

riioito 7075,, „ „ 13S „ deep. 

At in«al Tor, 
the tMDperaton on the Uain Lodt 

tt the bottom muSO^-S In 1838 when the mina wai 210fiiu. dsBp;— 

bat it had at tlie lame spot 

faUento .... 74-a „ 18S9 „ SI „ deeper;— 

narertheleii at the bottom 

Ithadadfanoedto .. 91-B „ „ „ 321 „ deep. 

HxHWOOS, CorainiU Oaol. Traai^ T. (1843), p. 396 ; Rtporit of Uia Soyai ' 
Ztutiiuti4M aj Comiaall, vhi. (1859), pp. 21—3 ; Attmdei df iSmf, Ime 
S«tie, lYi. pp. STl-'S. 

At TFAwI Tor, on the SOtb Septembei ISSS, the mid-dar temperature 

at the inrfue wM • . . . 67°; 
bit at the bottonii 311 bni. deep, the aii and tlie vat« leimng ftom 

theiookireTe bothat .... S0°. 
SmTH (Annual Addieu], Qaarttrti/ JovrntU of tha Gwl. Soatty, 
my. p, liuT. (Abridged.) 
*■ On ooTopariDg (he reatilt* obtained in Doleoith in 1821—2 and 1S27, it ap- 
pean diat the tempeiatuje «■• inoreaaed onl^ 4° in one IbtbI with an incieaaed 
depth of 42 (athonle, gi^ng a ratio between the itadoni at 1° inereMe in ID'S 
lathomi ; and In another lerel the tempeiatnre wae actoallj 2° to 2°-S lew tlian 
in 1822, althoogh 42 fathoms deeper than the mine waa then." 

Fox, lUport of Oe BriiiiA Auoeiation, for 1867, Part I. p. 100. 
• JmU, p. 7H, Si 



n,gti7ccT:G00glc 



766 W. J. Hbnwood* on Subterranean Teo^erature. 

their temperatures and the temperatures of the wanner 
rocks above and belov them, the differences rarely 
exceed two degrees, and usually they are much smaller. 
Whether this state of things is a natural one,— or 
whether — in feet — it may hare been brought about by 
the shafts, levels, and other openings in which it has 
been observed, — is beyond the scope of this enquiiy. 

W. J. HENWOOD. 



S, GUKENtS PUCB, FXMZAinX, 

1870, Fkbsuut Srd. 
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On the changes of temperature which take place — at 
the same, and at different, times, — on the surface 
and at depths of three, six, and nine feet in the 
Canga, at Agoa Quente tn Srazil 

The followiDg observatioDB were made with a view 
to ascertaining the rate at which eolar heat penetrates 
the earth. 

The high granitic ridge of the Cara^^a,* situate in 
Long. 43° 10' W., Lat 19° 50' S., ia, on the W.8,W, 
— separated by a deep and narrow glen from a parallel, 
but less elevated, range cODsisting of talco-micaceouB 
alate,t and schistose iron-glaoce interlaminated with 
quartz (Itabirite'^), in which — at least — one con- 
formable bed of auriferous (JaeoHnga § ) manganese, 
inm-glance, and talc has been extensively wrought. 
Considerable portions of the talco-micaceous slate, as 
well as of the Itabirite and Jacotinga, are overlaid by 
(Canga || ) breccia, containing sub-angular masses of 
the eelfsame rocks and of quartz, usually cemented by 
compact brown iron-ore, but sometimes imbedded in 

•Jitf«, pp. I7i— 0. 

tiNd;pF. 176,220. 

tlWi^pp. 31*,— ai,— **r-8,— 88. 

S liid, pp. 173, 214,— 16,— 19,— 23,— 7,— 30,— 40,— «,— 86, SOS, 729. 

|»«4pp.216.— 17,— 36,— «,^99, 819,-21. 

•■nagnnmd nog nii4w the boof utr iron-plated; * • * , Th* appMi. 
MIM of the mineral remindtd me of the Ikterite in UtUbu and WMtern India, 
frot bare ll it tba rioheit hnnatite." 

BvKioir, Bxjitoniwru qf (A* Btghhitdt of Ot Brtuil, i. p. 31S. 
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reddle. Particles of gold • and nesta of native copper* 
occur in the Canga, but too rarely to need further 
remark. 

Some four hundred iathoms N.W. of, and perhaps 
sixty fathoms above, the works at Agoa Quente,i[ — 
that is to say about three thousand six hundred feet 
above the sea — the surface is partially clothed with a 
•tunted coppice of (Lychnophora) Candeia ; J and 
at this spot holes § — of two inches in diameter and 
respectively of three, six, and nine feet in depth — were 
sunk in the Canga. 

Thermometers — adjusted to the Standard of the 
British Association, by Pastorelli of London—were 
placed at the bottoms of the holes ; which were then 
carefully closed with long wooden plugs wrapped in 



+ tbiO, pp. 32*— 42, 729—31. 

X " 8nr pluilsun pentea senTartra de pinm, Je troanl tn gniid* RbooduiM 
VM e«[A«c A. pstltaa ((bIIIm 4a gnia ZyoAwjiAara Hut. (Vvlf , eamMa), gtan 
qni, dam In moqUgnn, cvael^riM le( ebtta pieri^aiM."— Saiitt Hiuntl, 
VvjfOf* imu U Mlritt df Diamamt tt tm It lUiarai Ai Br4iil, t, p. II. 

^■idDfr, 7Vn*b «t tie imHrieir €f Br^t, p. iTS. 

J " H«B olMcmtiDD* BOQt eom[iT{M« CTitr* Is 11* de^ de Utitnde boriUa ct 
h 6* d^a da latitade nutral*. • * • VA tosjonra obtcrrC dftn« on rndnA 
abiit^ un ra>-da chuuiia, luw eabasa d'ladiaB, an aimpU luDgw, • • * 
Dana la Tllliga de Zupla. mon thermomitca italt plac£ an iai-de-ebia>4e, d|tia 
on traa de 6 pansei pratiqn^ dtui le> lol ; ee tron BTait nn demi-pouee da 
dlunSu-e. L« maUaa iuit ooQTarte de faillea de palnlei. > * • («*iqDe la 
tbennonitlTa tuit en eip^rieDce, on baaohalt I'liTifloa dn fpa %iw on inoiceaD 
de outen ini tequel on appliqnaft una gioHO piaira, 

" Ia ttrnpfaafue SMjrenne da *ilUge de Znpia iiveit /t( fije \ Jl'-E C. 
(70*'7 F.) par de Dombieoaei t£rie> d'obaerrationa tliennpm£triqiica taltea en 
1S2G, 1S26 et 1829. Zapia fiat kXvrb an-deiaiu da la mcra de 1,1U mitrea 
(4.019 leet). 

" Je rappoTtaral mainlenant la tnarali da ttienaamitr* «a-det*oiu dn-ul, tella 
que je I'al obMtite darn difffiieotei loeallt^.— 
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cloth ; and— except for a minute or two at each read- 



.. 70fi 

.. 7oa 



l«12i9b.m. 



Iel3i9h.m... 



22-5 .. 72-S 



L> bonle dn theimomttre ■ 6tS pUc4e tL nn pied aa dniooi de U lorlwe^dil wl. 



1« 19 a 9 hjn. . 
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iog of the iastraments — they were never reopmed. 

" Fendant 1m mol* d« leptembi^ oetobit at nonmbn, le tlwnaomitn * 
toQjonn Indlqni 21°'S C. (T0'-7 F.) 

Jfaraufo. 

'* L« thaimomttre ■ iti plMJ it 1 pied duu tt aol, dun on* ulle buw de 1* 
■n«I*an du (arlnunduit dai minei. La temperature mofeDikB de oette nudaoa 
dMnlt* d'oM tnnhe d'obeenatlaiu at de 20°-S C. (68*-9 P.)- Ells Mt Oxrin 
M-daKiu da I'Ooiui de 1,428 m^aet (1,S79 feet). 
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"Det obeemtloni fUtei p>r CUdu, dini ToUbage d'Aniennft, donneiit & 
tta paitie de 1* t*U£e dn Canw,"— filerEe de 1,050 miue* — (8i64S faet) " nne 
mp6»ture mojnuie d« 23°-8 C. (71°'S P.). 
" IjC tbenoDm^tte pUc4 i I pied de profondeai duu le aol d'nn lei-de-clunafie. 
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" Pcndut lea mola de janTier at Kniti 1881, le thennoDiitie k toqjonn 
indi^ufi de 23''fl h 23'7 C. (7*''-5— 74''-6 F.). 
PyraeS 

" Duu la Tiqja del Corft, (Irnia de 2,S51 mgtrea (S.eSS feet) tn-detnu de Ift 
ner, le tbennomitia ■ 6tipUe£ duu la tali. 1 piad de profoDdenr. 
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The temperatures observed at 6 a,h., noon, and 
6 P.M., from the 22Dd of May to the 13th of July 
1849, ia each of three holes;* and at 3, 6, and 9 



Quito. 

" I* tempjimtim morami ie Q^\to,—ii«tke da 2,911 m%ti«i (9,C60 fwt) — 
a tU flx^ p*r dosl abumteuK, UM. lei eolooali H4II et Bkluti leun ob- 
MTTfttioni doDiUDt line ttmpfiiitiire nujeuiie d* IS^'fifi C. (60° F.). 

" Pandant man aijooi i Quito, j'engiga *t H. SkIkee i, iniTrg la muahe da 
■on thennomiUa mia i. I pled an-daBaoui da la anrtaiia da toL Let obMrradiuii 
fnrant fiitei duia nna Mile Cataa. 
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"LeaobatTTatloMqnejerlaiudanpporteTJatablUaeiit, oe ma lamble, d'oua 
nanUre oenalne, qoB la tamptrator* mojcnne i'aa lien abrlU tltnt antra lai 
troidqaei, Mt dounfie par la temp6ratQra do aol prlaa ft I pied de prafandmr." 
BouHixoAn.!, Atmaln d« Ctiiiat «( i» Fhyiiqm, uii. pp. 338 — S6. 

" I41 temperattira da Bio- Janeiro a M eTalnfie, par H. E. CheTalier C Voyag* 
d» la BorvttU' la BmUU.'y. 19), k2i''-2C. (7S°6F.) d'appcia dea obaeiratioiu 
bitaa i. 1 pied de la nrface dn lal at i la profondanr da 3 mitrea (9'8 hat), dana 
an pnita." — D'AatOHUO, Eittoirt Atprogrii dt la OtologU, l p. 88. 

• TrerandrDin U aitnate in Long. 6° T 69* E., LaL 8° SO' 32' N. ; the Obienra- 
t0T7 hUl, wUeh eipoaea a giaiaj anrlkoe, rlaai to about 200 Teat above tha laa, 
la eompoaad of tha atona called Lattritt, and in tbia thenQometera weta placed 
■t the ratpaotlTa daptha of 3,S, and]2f rancb feet 132, 6'i, and 12-8 Itet JBogUali 
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AM^ noon, 3, 6, and 8 p.h^ and midnight, from the 
lat of January to the 13th of July, at the surlace, 
are compared in Table XXXVII. ; whilst the high- 
est, lowest, and mean temperatures during intervals 
of ten days each, in the same periods as shown in 
PL YI, and in the following columns. 



The followlDg coluiDiu aonUln tha moDthlj meau of obBarratioDS mida dailf 
(except on Stmda<ra) at 6 LM., noon, 6 p.ii., ud midnighl, u well an each of 
theie thermometera ai on otheri at the lurfuw, from the lit of Mar l^^^i to tha 
Slat of Decembei, 184S. 
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83'370 
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81'60S 


88-413 


88-224 » 
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Jnne .... 


79-023 


86-012 


88-883 


86-878 ^ 


Jolj 


78-460 


83-260 


85-144 


86-637 


Augnat .. 


78-890 


83-ess 


84-736 


86894 


Septamber. 


7ft-B73 


84-676 


86133 


86633 


October .. 


79-076 


S4'7Z2 


86-eS2 


85-680 


NoTember . 


78-750 


84-622 


86-271 


85-661 




78-080 


84-328 


86-303 


86-607 


Means .. 


80-OM 


86-716 


86-284 


86-043 



Thefolloving condiulona ate plain! j diacemible; — 

The temperature of the ground at Trerandrum ia from 6* to 6° higher than 
that of the air; — the prinoipkl maximum tamperaturs of the air oeenra iboQt 
tbe beginning of April, and Ihe extreme range is puaed through in three montha, 
the principal minimum accorring about the middle of Julj, the remaining flae- 
tuations indicate a alight mulmum about the middle of October The epoclia 
of tempBtatura are retarded with the depth below the luiface, and, at tha aune 
dma, the nngei dlmlnleb and caaual flactuattona diaappeai. 

Caldkiott, EUn.Fhil. 7yanf.,XTi. pp.370— 93. 
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dtpUaof 


Fniodi. 


[ 


I 


1 


tl 

1 


weer 

i 


i 


1 


ixtt, 

1 


It. 

1 


ni 

i 


i 


i 


1S40. 


, 


. 


, 




















Jan. 1 — 10... 


63. 


«■ 


?2-8 




















„ 11 — 20... 


84-3 


61- 


78-7 




















„ 21 — 30... 


84-a 


62- 


7a-e 




















„ 81 — Feb. S 


79-6 


83- 


70-4 




















Peb. 10 — IS... 


81« 


H- 


89- 




















„ 20 — Mw.l 


80-lS 


60- 


73- 




















Mu. 3 — n... 


BO-S 


64- 


n-s 




















„ 13 — 21... 


T8- 


57- 


88-0 




















„ 23_31.... 


80-5 


62- 


70- 




















April 1-10.... 


80- 


62- 


71-1 




















„ 11 — 20.... 


77- 


61- 


88-* 




















,. 31—80.... 


78'6 


64- 


65-1 




















1I»T I — 10.... 


70- 


42- 


59-3 




















„ 11 — 20.... 


71-8 


44- 


61-0 




















„ 31 — JO.... 


72-7 


48- 


Bl-6 


78-7 


75-1 


li; 


71-6 


7S-8 


71-3 


71-8 


71-1 


7l-4 


» 81- 7nn<9 


69- 


60- 


Bl-2 


72-3 


71-4 


"■• 


71-8 


71-2 


71-* 


71'6 


71-8 


71-6 


Jui.10 — 19.... 


73-4 


43* 


S9-3 


72-« 


71-7 


721 


71-8 


70-8 


711 


71-2 


71- 


71-1 


, 30-29.... 


70-2 


60- 


SM 


72- 


71-1 


716 


71-2 


70-8 


71- 


71-1 


70-8 


71- 


„ SO — Jul; B 


67-6 


48- 


n7 


71-9 


71-1 


7:-5 








71- 


70-8 


70-9 


Jflly 10 — 18.... 


88- 


48- 


7-8 


71-3 


71-2 


71-3 








70-8 


70-7 


70-8 




g-E*tMnMJ 


B4-8 


4V 




73-7 


711 




7Z-6 


70-6 




71-8 


71- 




S 




.. 


7-8 






721 






71-2 






71-3 


42-8 


2-8 


I- 


0-8 




1 

1 


.gBi;t«m«i| 


84-81 .. 
.. 42. 




78-7 .. 
.. 7M 








71-81 
.. 707 






tlltm .... 


42- 


.. 


16-3 


2 


8 


71-9 


". 




" 


I 


I 


71-1 



t BimhU tb* UmpcrttiUM hsrufUi mentiaiMd »n tlM nuuw ol ob- 
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774 W. J. Hbnwood, On Temperaturea at the 

From the 22Qd of May to the 13th of July 1849. 
therefore, the extremes, the means, and the ranges of 
temperatare were ; — 



toTTvtiaiU *t Ufbrant dapthi on oppoalla ildai of the Otmtmvorj ; friHD 1S34 
to 1S39. 

South or tei Oamnnm.— 





i* 






II 






I>q>tta«. 






ll«albl. 


1 

P 

S 
b 


1 

u 


1 
II 

L 




1 


T 
P 

s 


i 

P 

1 


i 

P 


'f 


1 

7 


t 

i 

V 


Jul. .... 


«'T 


3°4- 


,V, 


37-1 


33-2 


38'-S 


sV 


^■9 


4W 


&■! 


«-8 


M-* 


its 


P«l>. .... 


89. 


34-S 


34-1 


38-S 


!M 


30- 


88-7 


88-7 


80-8 


41- 


48-7 


61-fl 


u- 


Hudi.... 


«■« 


89-3 


4(h2 


89-7 


S9-S 


4M 


41-5 


4(M 


41-fi 


t2-2 


44- 


90-2 


63-4 


April .... 


5X-8 


t2-e 


48-9 


43-1 


42-9 


42-8 


44-8 


48-1 


43-8 


43-8 


iS' 


49-6 


62-8 


M»J 


6B-7 


6S-4 


646 


il-3 




19-e 


63'S 


60-4 


50- 


49-3 


49-S 


49-8 


6S-3 


June .... 


72-4 


60S 


60-8 


60-2 




SB-4 


82- 


E8'3 


S7-4 


fiS- 


Bfi-7 


SD-9 


61-9 


JnlT .... 


7*- 


6S-1 


ess 


S4-6 




S4-8 


M-8 


60-8 


W-6 


69-7 


«9-C 


68-4 


S2-I 


A,>Cn.t .. 


71-4 


60-3 


67- 


6S-4 


<» 


04-9 


SS-I 


80-a 


eo-e 


60-B 


8(M 


fiC-a 


63-6 


B»PL .... 


62- 


fl7-8 


S8-6 


69- 


£8-9 


G9-9 


S8-1 


68-4 


B7-S 


58- 


69-1 


B71 


68-8 


Oct .... 


66-1 


(a-9 


(8-6 


84-3 


«-B 


6«-4 


«-8 


61-B 


fise 


64-6 


66-4 


fiT-8 


G4- 


Mot. .... 


«■ 


44-6 


43-7 


46- 


47-a 


4SS 


42-7 


44-JI 


46-4 


48.4 


6M 


67- 


64-fi 


Deo. .... 


SS-4 


q 


40- 


43- 


^ 


44-4 


8S-S 


41-E 


4S-1 


4S- 


4T-J 


SS-4 


66- 


Hmm .. 


Si-7 


^ 


49-S 


49-8 


49-7 


SO-4 


49-7 


48-8 


49-6 


60- 


SM 


88-g 


61-t 



Tha followi&g oolnmiu ihair the UmM of towMt, hlghirt, and n 
t«n;— atthainrhooaiidatTulaiiideptht; — undnbothMtitbenLindnonhMn 
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garfaee, and at small dt^ths, in Brazil 775 

FUm or obwrntfon. Bitnmci. 



Surface 

Three feet deep. 
Six „ „ . 
Nine p, „ . 



43* —73-4 
7 M— 73-7 
70-6— 71-6 
71- —71-8 



59-1 
721 
71-2 
71-2 



30-4 
2*6 

1- 
0-8 



I ' m^M. 11 



SnrAtM . 



0-ie .. 0-4S. 

M9 .. 0-S3.. 

0-4D .. 1-31. 

IKS .. W7. 

IMO .. IM.. 

0-75 .. 3-46. 

0-80 .. 2-62. 



Jan. 13 A.pt.26 Inl? 9 



I 
Feb. 8 



Aug. a 
Jq]j23 



„ 25 
Aug. 6 



Bctirem ths tlmei >t vUah the lowMt, htgliist, mnd mean, UmpcrktarM, 
napeoUTel J, occur kt the mrfwe and at diflnant depthi, tba hereafUr mentiDiMd 
period*, tberefbie, InterTcne : — 



O-K .. 0-48.. 
0-19 .. 0-AS.. 
0-40 .. 1-31.. 
(H4S .. 1-47.. 

0-ao .. i-ae.. 

0-76 .. a-M- 

O-M .. 2^.. 

1- .. 3-28.. 

M .. lS-8.. 



12dap 


6d.r. 


6 day. 


7 „ 


* » 


* >• 


12 „ 


s .. 


S M 


10 „ 


e .. 


3 „ 


B2 .. 


1^3 „ 


S6 „ 



u TMT OBlf. I T«a jMii oiitr. 
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776 W. J. Henwood, on Tea^)erature$ at the 

From the Q2nd of May to the 13th of July, how- 
ever, the extremes, m«ins, and ranges were ; — 



At GreeDwich obcerratiani hftTS boen mads diflf, for muij jeut, on tbetmo- 
tnetei*— at tba txattoa tni at depUii of 1 inch, 3-2, S-i, I2-B, utd 2S-6 EngUdi 
(3*, S-, I2-, and 24* French) (cet. " Tba Boll [ii smnpoKd] of bedi of aandi 
of flint-graTal irltli a lirgs proportion of land ; and of fllnti with > unaQ pra- 
pottlon of luid, oeuanted almoit to tho oonaUttno; of pnddlng-atoiM. • • • 
[Thou parti of ths tnbei which project abore tho lotfaoa] are piotcoted bj a 
wooden oaa« or box fixed to the ground ; the eldee of the box are perforated 
with DomeToni holea, and it bu a double rooF. In ths North face of tMi box U 
a large plate of glau throngh which the IhennometoK are read." The extlMllM 
and meam obeerred daring the jeart ISSS, 1S6S, and 18ST hare been ; — 





Jan. 


p*. 


^. 


Apr. Mar. Jane 


J^.tiOf. 


Ut 


OoL Not. 


Dwv 








^ 


ta»,w:fac. 








Bighen .... 


6s-e 


6S-3 


fi;-8 


76-8 Sl-S 83-6 


B*-S e*-T 


82-7 


73-2 88- 


H-8 


Loweit .... 


JO- 


30-3 


33-1 


M- *2-3 S4-8 


67- 68'1 


iO-B 


M- 87-9 


28-7 


Mean 


|*o-c 


44'1 


«• 


lfi7-el61-9 89-l 


68-8 88-2 


87- 


57-6Ii7-71m-1 



Hlghett ....|58'2|E0-7 . 
Leweet ....2S' 31'2 
Mem {40-2|l2'7 | 

HIehelt r48- lie- 

Loweet ....S»-l 3B-4 
Mean |42« | 42-8 

BIgheat ....|49-S|47-8» 

Ueaa t467|t8-7» 

EighMt ....|Sl-6US-7 
Loweit ,...47-8 45-8 
Mean |4S-7|47-e 

Hlgbwt ....152-6 162- 
Lowett ...Ml- 50-2 
Una 152- [si-S 



Atad 
fitM 159-4 K 
35-1 43-8 I 
40-7 t51-2 166-5 1( 

MadtpAeft-3/Mt. 



EB-6[77-I| 
7-6 56-8 
3- |s4-8' 
i3/Mt. 
46-8 jSI-S 157-2 [81-8 163-8 
39-1 4D-5 48-8 p-8 59-4 
41-4 J47- |62-1 [sS'I |81'5 



|70-6|70-5|flS-2[68-8»l-9 
55-7 62-1 18-6 39- 34-8 
|fl2-8|ei'7|54-2[48-8|4S-3 

163-7 184-4 181 -5 163-4 



63-7 184-4 181 -5 163-4 MS-t 
59- 67- 52-2 15-6 H2-!l 
l61-l|e0-8|55-9|49-7|46'E 

160^ 161-4 168-3 p-S 153- 
S8- 67-7 W B0-8Lr- 
[59-3 |59-7|fi6-S 163-3(49-; 

48-e I47'7 149'5 161-8 154-4 166-6 157- IS7-3 156-3 |63-4 
46- 44-8 46- M8'9Wl-8 54- 55-8 55- pi SO-i 
46-9 |46'5 148'1 150-4 [63-2 I55-I [58-1 166-1 m-6 'fiti 

151-3153- |52-8 152-9 152-1 
49-8 LsO-8Ul-8 52-5 52J 

1 50-6 151-5 U-amlea-f 



At a depth of 6-4 >aC, 
147-3* 149-3 163-3 [67-6 160'1 
44'4> 44-6 18-9 51-9 68-4 
|46^ 147-3 lAD-7l54'8|G8'i 
Jt a d^M of 13-8 fe^. 



At a ifepa 0/ 26-8 fitt. 

!61'3 |50-6|49'0 151-6 |6a-4! 

1 49-3 48-6 18- 48-8 49-7. 

|50-4ll9-7|48-9|49-6[60-l| 

• Tmrnn onlr. 
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nafaas, and at mdU dipth, in Sraiii' 777 

PlMtfobMrrMioii. Bztnme*. 1 HiMU. 1 BugM. 


Surface 

Three feet deep. . 
Nine „ „ .. 


43- —73-4 
711— 73-7 
70-7— 71-8 


eo'i 

71-9 
71:1 


30'4 
2-6 
1-1 



Tha fnten*]* betwttii the time* of bighMt *iid of loweat tempentOM* M the 
fOifiuiB and at dUTeitnt depthi, ara ihawn in the foiegolng ODlnmni. 

Tha highea^ loweit, and mean temparaturea, aa veil aa the rangei at Um nil- 
bee and at TarioM depth*, were — 





Btfitet. 


I0--1. 


H«». 


VMHm. 


Bnrfiioe 


84^ 


2(F 


ii-H 


84-7 


1 Inch In depth . 


77-1 


29- 


62-2 


18-] 


8-afcet „ .. 


fl*-i 


89-1 


61-8 


26-3 


e* „ „ 


61-4 


14-2 


62-4 


17-2 


I»8 „ „ .. 


67-1 


*4-8 


fil-* 


12-4 


JW „ „ .. 


G2-g 


48- 


sa-9 


i-9 





.-tl; I 


67, 


pp. ILII^ 


-T., CWLXHI.— Til. 


depUw of S-2, 6-4, I3-S 
ontheCaltonHill, 
In the Experlmenti 
ft at CralgldUi, 


, and 2S-6 


(BngUeli)fNt;— 

in poiphjriUe trap, at SCO ftet abot* the eea ; 

„ und , „ 70 „ „ ; 
„ audatone , „ ISO „ „ ; 


aOaiden, 
adTMiilt* 




cutDomn. 




ontfUo. 


Deirth. 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


8-8 het 


56-9 


!5-7 


«■-« 


af. 


67-2 


3^1 


t#l 


32'] 


«{■. 


as-4 


46-9 


2lf6 


6-4,, 


S2-B 


M-7 


«-8 


18-6 


64-6 


88-6 


lS-1 


18- 


S38 


Ml 


46'B 


I5*7 


12-e 


4»-4 


U« 


46-8 


fi-8 


fiO-6 


12'8 


48-7 


7-8 


ill 


40-7 


16-9 


10-1 


U-t „ n.... 


W-8 


16- 


4e-8 


1-8 


48-2 


*fl- 


i7-l 


8- 


„.. 


(3-S 


46- 


4-7 


„ onanaTtrageofaU 






l»*i 


uioiu 


,at3 
6 


8 fee 

1 


tdeei 


f „ *S-8 
„ 16- 
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778 W. J. Hbnwood, on Temperaturea at the 

The depths at which the obaervaUooB were made^; — 
the mean temperature of each spot at the commeDce- 
ment of the series (on the 22nd of May, 1849) ;— and 
the nearest periods at which these were, respectively, 
the means of the climate ; are shown in the following 
columns : — 





1840, 
22nd Hijr. 


which thameui or the 
climate epproeched moit 


Inteml, 




D.ie. 


M..ete«|,., 
enrfhce. 


a.,1 


Three feet . . 
Six „ ♦.. 

Nine „ ,. 


73-3 

71-4* 

71-6 


Mar. 3 
Apr. 6 
Apr. 6 


74-3 
72-7 
72-7 


80- 
46- 
46- 



At T7p««l themometen tank 1-07 fwM, 2U tnd 3-M fe«t in the granod, uid 
ab*MTad diltf at six In the morning, two in thsBfternoon, ind nine at night, 
*howed temperatnies of which the nionthlj- meins are aet forth In the following 
oolnmni :-— 



Ttew* 


i-OTtoou 


S-UtbM. 


B-»1HL 


1833. Jnlj 

■*<« 

8«Pt 

Oct. 

Not. 

Deo 

1S34. Jut 

Feb. 

Much 


BO°W 
GS-ei 

fis-as 

*8-I4 

39- 

384S 

2»-28 

81S1 

32-63 

8804 

48-02 

66-87 


6%- 

66-iS 

fi3-SI 

48-34 

40-31 

86-18 

81-24 

31-98 

38-18 

37-43 

ie-sa 

fi4<50 


6^-96 

6B-I8 

68-47 

4836 

4220 

37- 

32-72 

32-48 

33 44 

36-93 

4S-10 

62-32 


Mew 


48M 


43-89 


43-92 



BVDBKHO, Ann. da- Chm. tmd PAjitA da Poggmdorff, xxxiii. MtmoiTat da 
t^^eadimit BogaU d» BrmtOa, x. p. 38. Edm. Hm Pha. Journal, xsill., 

• At Tre»«adrum the mean wmual temperatnre wu higher »t »i«. than at 
dther three or tweire, feet.— Cudsoott, Edin. FhO. TVwm.. xti. p. 392. 
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surface, and at small depths, in Brazil 779 

The proportion of Bolar beat absorbed by the ground 
must, of course, depend, in some measure, on the 
nature of the surfece.* 

The following columns set forth the means of ob- 
serrationa, at the surface, as veil as at depths of three. 



" The obumtloDi from which th* fallowing table hu been dednoed were mida 
U AlTCrton, near Tioio, <n 1S62— 3. * • * Foot pit*, aboat two feet deep 
■nd two feet wide, were dng in goad healthj garden loun, [The flnt] wu filled 
with jellaw day ban Uie oli^ -aUte ; [the leoond] with pore white auid, ftom 
the euid-bed at St. Ague* Beacon ; [the third] with peal, almott pme vegetable 
matter, well worked before pot into tbe pit; [the tottrth] with gaidan loam. Tb» 
bulb of the Ihermonieteri wa* plaoed 4 Inchea below the enrfaoe In the oentre of 
each idt, and anotber thennometai wae plaoed in the eama manner under the 
chart graa* of the Uwn. Bach variety of loll wae thui enbjeet to the lame 
drainage below and to the lame inflnencei above. Tlie rekdinge of the thenno- 
netera were tnade in the morning when the temperatnie of the eoil waa loweat, 
and again in the eTenlng when it wai hlgheat * ife » . 

" Tenperatnre of the alt and of different kinda of toil, Alverton, near Tmro. 



»«. 


Air. 


Clar. 


"SST 


Pat. 

ttt.p. 


OanlMI 
unnp. 


flllM. 

Hem 


1962. Sept 

Dot. 

Hot 

Dee. 

1U3. Jan 

Feb. 

Hardk .... 

April 

Mr 

Jvat 

Wj 

A»g. 


87^ 

ei-1 

SO-9 
49'3 
44-6 
87- 

60-6 
63-4" 
57*« 
60-5 
60-6 


£01 
46-1 
46'7 
421 
36- 
*I1 
4»-9 
87-1 
M' 
6I't 
62- 


60^ 
CO- 
49-1 
46-2 ' 
421 
34-6 
40-4 
■ fiO- 
57-a 
SS'O 
S3- 
62'6 


6T°e 

Si-6 
50-3 

47-8 
437 
37'4 
42-2 

so-s 

577 

es-s 

68-6 
S2'8 


B9°8 
Sl-1 

eo-2 

48-1 
43-2 
86-8 
413 

60-8 

fie-3 

8fi-l 
64-8 
63-9 


80°1 
6i-2 
52-2 
49-6 
48-7 

to-s 

4E-2 
53- 
601 
87-8 
67-2 

es-1 


AnnnalMeaim .. 


Sl-6 


ii-a 


61B 


52-4 


(i2-7 


65-4 



Whttlxt, B<M and Wal of England AgrieiiUvtai Jounal, m. pp. 12— Ifi. 

(Abridged.) 
"1852. 
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780 On Temperaturea at imall deptht m BraeU. 

six, and nine feet; at 6 a.h., dood, and 6 p.m, during 
the same period ;• — 







61 


tc 






Noon. 






6pjt. 






0.2^ 


KV 


JUM. 


i«ij. 


1 


- 


flow. 


JtfT. 


1 


.«,,-.. 


IrfT. 


1 


11 


Sarfioe.... 


S7-8 


fi6°8 


61-9 


S5^S 


sS-6 


W^B 


84-7 


Ba-s 


J3* 


SS°2 B1*SH2°6 


6.^2 


SfMtdeep.. 


72-7 


ra-7 


Jl-S 


72-8 


72-7 


71-fl 


7W 


72-0 


72-6 


71-8 


71-4 


72- 


72-1 


6 „ „ .. 


71-2 


71-2 


— 


71-2 


71-2 


n-1 


_ 


71-2 


;i-2 


71- 


— 


71-1 


71-2 


S » » ■■ 


ns 


71-4 


70-8 


71-2 


71-4 


71-2 


70-8 


71-1 


;i-4 


711 


70-7 


71-1 


71-1 


SJKI«| 


ri-7 


71*7 


rii 


71-6 


71-7 


71-1 


711 


n-i 


ri'7 


71-8 


,.. 


71-4 


71-6 



It would teem, therefore, that at depths of three, 
six, and nine feet respectively, the mean temperatures 
slowly declined, both from May to July, and &om 
morning to evenii^.f These obsenratioos, however, 
extend to neither of the annual extremes. 

W. J. KENWOOD. 

8, CuBEHCB Place, Fxmzahce. 
1870, Harch 80th. 



' Snoli otnemtiaiiB onlj h were t 
h>TB bMn vied Id deducing theM RTengM. 

t At TrcTuidrum atMemtloni — at intsirds of ilz houn — ftom the lit of 
May tS4S to tba Sltt of D«icmb«r IS4fi, kffbrdtd tlM qndenauitioiied nanlu. 



Dtptlu. 




HonnoTol 


«n»U0B, 




^ 


0A.lf. 


Noon. 


B».1I. 


Xldalgtit. 


3ft*t 

6 „ 

12 •■ 


83'7B 
88-90 


82<:66 
83-S8 
B3-99 


82^M 
88-8S 
83-95 


88-82 
8fr90 


82%6 
83-87 
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83-46 


S3-£4 


88-46 


88-41 


83-45 



Cau>boott, BuUetitu d» rAaatUmu Bogalt da Brtmtia, ix. Pirtie I. pp. 303 
—10; Froet^tm tff thi Bojfxd SoeMy of Edmbiwgh, L pp. 432—3; 
AttiAwyA P\iL Thmi., zti. p. 801, (Abridgsd.) 
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EXPLANATION OP THE PLATES. 



CoEdes of Wotkiiig-plana and SectionB of minea are marlEed witli 

BBteTiBkB(*). 

Iji tlie Flans lodes are Tepreeeiited by sin^e, and enas-vtint by 
donble, lines. 

Jn Lcm^tndinal Sectiona the darlraA ibodss indicate the portions 
which have been removed 

PUtUl, 
Flan of the Mining District <^ Chafitrcillo. 

PUaell. 
Lcmgitodinal section of the Colorada lode, Chs£ardllo.t 

Plate lU. 
Bird's-eye view of the gold-fonnatian at difEerent deptliB in Momt 
Velho* 

Plate IV. 
Fig. 1*. Han of Qongo Soco. 

„ 8*. Longitodisal section of the Qongo gold-fbimation. 
I, S*- » » Oumia „ 

„ 4. Tnnsrerse section of the strata,! 

COBSViLL. 

PlaUV. 
Fig. 1*. Plan of Wett Caradon. 
„ 2*. « South Caradon. 
„ 8*. „ Wheat Trelatong. 
„ 4*. „ Whe<d Mary Ann. 

tDnwnfrom niiTe7b7BdiriiiPilDa'WuiiiB,Eiq^Siip«riiitmdanto(CWbR(da. 
t „ „ Ci^tain John Jj^ of Goofv Soeo. 
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782 BXPLANAnON OP FUTBS. 

Plauri. 
Projectums of tempentorGe obaerred, at tlie snzf&ce and at depth* 
of three, mx, and nine feet, within tlie tropics. 



HOKTH-WESTEBIT IKDU. 

Fig. I. The Danda mine ; Section. Beds of metalliferoua qnaitz ; 

in talcoee and chloritio alatea. 

„ 2. „ DkuiKpoore „ ; „ , Jointed stmctare common to 

limoBtona and elate, b 
„ 3. „ „ „ ; View of tlie jtnntB, and of the (bttnchtt) 

maBBOB of copper-ore which oocnr 
at their intersedion. 
,, 4. „ » » ; Plan ,. .1 » 

„ 5. DiBtnct of Agar; „ beds of iroD-ore, in qoartzooe-talc, 
and in day-ektes. 

CHILI. 

„ 6. „ ChaSarcitlo ; Plan, Jointed etnictiire of the first time- 

„ 7. „ M > Transverse Section. Cohrada, Waring, 

Detc^ihridora, and Candelaria loda; 
MatUo de Osaa; first limestone. 

„ 6. „ M ; Plan. Dykee of felspathic and hom- 

blendic rocks, inteisected b; the 
Colorado and Candelaria lodes. 

„ 9. „ „ it)- Meridional positions of ^(uncAw^ 

mHwffl of ore in different lodee. 

„ 10. Queibrada Seca. Transverse Seotion of the homblendic, 
qoortz, and felspathic rocks, and of 
the met&lliferons beds and veins. 

„ 11. SanJoai; Flan. Vans of metalliferous qoarte. 

BBAZILi 

Qoartz-iocks and qnartzoee slates. 
„ 12. Catta Branca. Plan (Sketch). Auriferoiis quartz, in mioa- 

ceona (and taloose?) slates 
„ 19. Catta Preta ; Tranaverse Section. Beds and floors of aa- 

riferoQs qnait! in quartz-rocks. 
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EXPLANATION Of PLATES. 783 

Qsy-tiata, 
lig.H. Chttgo Soco (Camara) ; Plan (Sketch). JmMbA (bunchet) 
maimee of auri&roiu qaarta, in nuiouBly 
coloured claj' -elates. 

„ 15. Mom Vtlho; Trangverfle Section (Sketch). Formation oS 
anriferoos iron-pjrites and quartz, in 
clay-eUts. 
JacotiugA, 

„ 16. Pitangai; Transverae Sactioa (Sketch). Bonds of auriferooa 
Jtaotinga, 

„ 17. Agoa Qu«nte; Transreise Section (Sketch). Altenutling 
bands of iron-ore and quartz (hahiriu), 
diaphiced (heaved) by minute veinji of 
quartz. 

H 18. „ ; Horizontal Section (^etch). Schiatoee rocka 

of iion-glance and quartz (Itabirite) 
interfoliated with auriferouB Jacottnga. 

„ 19. Catta Preta; Transrerae Section. Isolated manes of au- 
riferona quartz irdbedded in iron-glanee, 
mauffuieae. and talc. 

„ 20. Cocait (Alto da Crtit); Longitudinal Section. lAyera of 
talc in iron-glance and qooitz. 

„ 21, Qmgo Soco; Horizontal Section. A conibrmable layer of 
rich auriferoiu Jacotinga inteilying a 
(horse) maaa of iron-glance and quartz 
(IteAiriU), surrounded by Jacotinga 
thinly sprinkled with particles of gold. 

„ 23. „ . View of flexures in schistoee iran-glance 

interfolialed with quartz (lU^iriie). 

„ 23. „ ; Transverse Section. Contorted layers of talc 

and auiiieroua Jacotinga. 

„ 25. „ ; Lon^tudlnal Section. Alternating layers of 

iron-glance and slightly auriferous Jaco- 
tinga displaced (throum) by thin croie- 
veim of quartz. 

UNITED STATES. 

„ 26. North American Mine. Maarive and cellular quartz sprinkled 
with native copper. 
5f 



n,gti7ccT:G00glc 



784 EXPLANATION OF PIlATES. 

Fig.^, South Cliff Mine. Uibate gmiiB of native copper and toip 

in a vein of prehnite traverang trap-ioolc. 

„ 26. Douglaa Houghton (Semoood) Mine, Loagitudinal Section 

of tb« Wo^. 
„ 29. „ „ . Groored snrfiu^ of 

vein-etObe and native copper. 

OHAKCTL ISLAHDB* 

„ SO. Sari't Hope Mine. Lcmgitadinal Section of tbs works. 

mELAHD. 

„ 81. Snochmakon Mine ; Stage lode. Longitudinal Section of the 
works. 

COEKWALIm 

„ 82. Wheal Trelaumy. Section of a ooscietiou imbedded in 
olBj-ebte. 
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INDEX. 



Abraham, Wheal, ventilation obtuned by a foil of water U, 220. 

Academies, Mining, at Chemnitz and Freiberg, 691. 

Adams, Wheal, and Exmovth, proportiomi of nlver in ore and lead 

of, 110. 
Adit, qratem of drunage by, in the Himalaya, 50. 

, at Wheal Agar, cx>pper preapitated from water of, 565. 
— — , in Gwenuap, the extent of, 585. 

imencement of, 586. 



qniiuti^ of water flowing throi^h, 586. 
temperature of „ , 586. 



maiym of » * . 566r-8> 

■, precipitation of) 586^8 

copper from' 
——, at Treeaoean, „ water of, 588. 

- — , at Dolcofdh, slight predpitate of copper from water of, 589. 
Agar, Wheal, precipitation of copper at, 585, — 92. 
Agnes, Saint, profits afforded by mines in the district of, 45ft— 4. 

, subterranenn tempeiatnre „ , 752, 

Agoa QaenU, mine of, 224 — 36, 

, rooks of, 224—7, 7^9, 

, anriferoTia deposits of, 227— fl6, 819,-28,-29^-31, 

■, pn^xmions of gold ) 280-5, 
■ ■ ■ I, I 826. 

-, at different 



depths, 331, . 
', qnantitiesof goldobtainedat,235, 
367. 
-, quality „ , 236. 
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786 INDBI. 

Agoa QumU, BubterraiieaD temperature ftt, 729—31, — 66. 

, climate of, 729 ; Table XXXI. 

, ram at, 730. 

epdiB of three, six, and nine, feet, at, 



768—80 ; Table XXXVU. 
— , growth of fish in warm water at, 855, 7S1. 



iLgordo, treatment of inferior copper-oree at, 579- 

Agua, Manto de, a calcareoas bed imperrioua to water, at Chsfiannllo, 

77. 
Agar, the rooks, Lton-orefi, and anelting-woikB of, 81 — 2, 57. 
AgflTf Al, the rocks and copper-ores of, 1 1. 
Air, issue of from joints in tLe Itabirite, at Cfongo Soco, 250. 

, — _ — . — chalk at Belvedere, 250. - 

Airy, G. B., Esq., subsidence of rocks, and YeiuB at Dotcoath, 666. 

Akysi, Bandstones and iron-ores of, 67. 

Alabama, auriferous rocks of, 871. 

Alderley Edge, oras of copper in sandstone at, 77. 

Ale and Cakes, early use of plunger-pole at, 570. 

Alfred, Whtal, mlver ores obtained at, 112. 

- • -, aodent mode of operation, long continmd at, 14S. 

, profits realized at, 445 ; Table XIV. 

Alfred Comolidated Minet, profits realized at, 445 ; Table XIT. 
AlgR, growth of in water impregnated with mineral salts, &85,-~-8 
Alger, — Esq. and Dr. C, T. Jackson, copper-ores of the Hora- 

Sootian coal-measures, 607. 
Algonquin mine, rocka and oiefl of, 479 — 80. 
Alison, B. E., Esq., qualities of Chilian copper-oree, 166—7. 
Allen, John, Esq., altitude of Lukeard and its ne^bourbood, 748. 
, damage to fertile land by water from miaefl, 853. 

— 1 increased value of laud consequent on mining operations 

iu it, 694. 

, mining in the Corsdou district, 694. 

Alloy, nature and proportion of ih Brazilian gold, 175 — 6, — 9—60, 
205-6,-86-7,-86,-99,311,- 
334,-7,-8,- 40 ; Tables VII., 
IX., X. 
, Canadian gold, 884, 
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Alloy, nature and pioporti(» (^ io Hew Gnuutdian gold, 360. 

, ■ — Siberiim gold, 335, — 60. 

, Vii^nian gold, 374,— 77,— 88. 

, ' Welsh gold, 642. 

Ahnora, compomixon and stmcture of gruiite near, 2. 

" ■ , frequency of eartbquake-fihockB at, 49. 

Altitudes, temperaturefl of minee at various, 758 ; Tables XXXII,,' 

XXXV., XXXVI. 
Aluknunda, awiierouA aanda of the, 3, 46 — 7. 
Amalgamation, 97, 877 ; Tables Vn., XXIL 
America, North, auriferoua rocka of, 371. 

, South, „ , 168—870. 

Amygdalddal rocks, south of Lake Saperior, 898, 422,-38. 
Analyses, of mineial-vateia, 673,— 86— 8,— 90— 3. 

, „ rooks, 75,-8, 80, 240,-67, 899, 613. 

and aamysof dififerent metals and ores, 95,-121,-43,^-67, 

197-8, 20^-6,-87,-86, 834-5,-8,-68,-78,-4,-8,-83, 472-3, 622 

628,-86,-46-8,-50,-66,-8,-71,-81-92, 680,-2,-42, 708-9,-11 ; 

Tables VIL, ^^TT. 
Andiada, Senr. Gomes BVelre de, his attempts to preeeire the forests 

of Bnsil, 348. 
Angles, inclnded between lodea and croai-vemt, 127-9, 225, 527,— 
668-60,-98, 608,-22,-83-85, 
717; Table IIL 

: — ,_— _— strata, 406. 

Am, Whtal, silver and ulver-ore of, 112. 

Aima, Santa, auriferoiiB deposit o^ 214. 

Anaermo Nnevo, temperatoie of^ 770. 

Aneted, ProfesBor, on the auriferous aeries of Virginia, 379—81. 

, detrital gold of „ , 884. 

' ■ I ■, •- -■ — proportion of gold extracted at the 
Btickingham mines, 377-9, 
- geology of Cobre, 441. 

Sark, 580—2. 

Harm, 786. 



- climate of Guernsey, 736. 
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788 INDBX. 

Anated, Professcv, on die wells of H«rm, 737. 

AntunoQ;, ona tO, 118-19,-21,-79, 334,-74, 526,-35-6,-45,-8. 

666, 617, 707. 
AntiqaitieB, discovered iQco[^)er-mmM near Lake Superior, 415-19. 

, imbedded in detrital nutter, 344 — 5, 

Antonia Pereira, disappeArance of rivnlet beneath rabbisb, in tlM 
dty season, 393. 

. — — ^ ores, metals, mines, and amelting-works at, 213, 

303,-69. 

, rocks of, 803. 

rubbisl. from mines carried into river Gnalaxo 

during the rains, 303. 
Ante, dunces done by, 850 — 1. 
— — tdiscover; of gold in a nest of^ 248. 

Apire (labourer), the weight of ore extracted hj, in Chili, 147. 
Apji^, Professor, analTsee of lead, sine, inn, and aariferouB ores 

by, 645—50. 
Aplin, P. H., £sq., proportion of tin-ore in die vein-fitone of the 

Saint Ivet ContolidaUd Miiut, 472. 
Arabia, sounds emitted by moving sand in, 154, 
Archiac, Viscount D', on the temperature of cool-mines in Virginia, 

755. 
Ardiullg Mine, rocks and metalliferous depocdts o^ 615-19, 742 ; 
Table XXL 

, sabterranean temperature of, 744. 

Alkali, Mr. William, on the proportion of dn-ore in the vein-stone 
of Wheal For, 472. 

, profits and losses at „ ,446. 

Arrastres, quantities of ore-ground, and of gold extracted, by, 208 ; 

Table VIL 
AiMuic, compounds of, 118,-94, 213, 384,-74, 526, 617,-79. 
Ashbumer, W., Esq., on the produce and quality of gold, the cost of 

extiactiDg it, and the loss of mercury during its extraction, in 

Caliibmia, Table XXII. 
Ashley, T. D., Esq., on subterranean temperature in the Duclntyield 

CoUiery, 754—5. 
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Anstell, Saint, toU^ nesr, cnmbeied iriib mbbUh from China-cU; 
works, 853. 

— diatiict, Btibteiraiisan temperature in lie, 762. 

AoBtralia, aoriforons giamte of, 176. 

, bedaofqnartzin, 179; Table XXH. 

, detrituB of, 848. 

— , crjBtaLiof goldin „ , 856. 

, proportioii of ailTer in the lead-ore of, 99. 

Awdeef, M., on relatioiu between the crjWalline forma, and the 

qnalitiee of gold, 886. 
Azeredo, Gaplaia John Pereint de, on the gradnal filling of the rirer 

GnalazD, by rubbioh washed frwa the mines of Antonio Ptreira, 

353. 

Baddtm, Wheal, proportions of mlver in the lead-ores of, 120, 

Badrinadi, oSeringa b^ pilgrims to tlie shrines of, 29, 

Bags of nncored hides, tued for extracting ores from minee, 49, 147. 

, — as bellows, 54. 
Bailey, Profeasor, on the rocks and metalliieroaB deposits of New 

BruMwiok, 490-2,-6-7r-9, 507. 
Bailf, W. Hellier, Esq., on the fossiliferoaa rooks of Enockmahon, 
595. 

'■ ' , organio remains at Brownstowii, 628. 

Baird, Hr. William, on inm-Hmelting in Brazil, 261. 

Baiz^ its use in washing (dresttng) gold, 208, Table VH 

Bol-dku, dlT«r iprinkled through the ^nan at, 114, 

Baldwin, 'iix. BheriS, his discovery of gold in New Bnmswick, 498. 

BatiMwidden, proportion of tin-oie in the Tein-stone of, 472. 

, dime n siiaiB of holes, weight of powder need, and 

amonnt of stone broken in blasting at, 200. 
, andergronnd worits lighted with gas 669. 
foUj^oAon, the beds of iron-pyritee and copper-pyrites at, 548-63. 
— ' ■■ ■ ) displacements (heavm) of the metalliterous deposit 

(Svipfiw^ourte) by joints at, 550. 
Bailtpmurtagh, the beds of iron-pyrites at, 548,-53-5. 

, gold dinweminated throogh wme of the iron-oreB at, 
519-50. 
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Sallytiutrtagh, precd[Htatioti of oopper from mine-wata: %t, 573-68. 

Bamboo, growth of in water occamonally frozen, 45. 

Baoat, proportion of nlver in anrifeiona iron-pyrites, of the, 100. 

Baoka (Banoa), the rooks, tin-ore, and gold of^ 68L 

Bankart, Frederick, Esq., on the copperniree of, Eardiaton, 515. 

, precipitataon of copper at iMctn^a, 

590. 
Bankart, Howard^ Esq., on the quality of predpitate frmn water of 

the Gwannap adit, 587. 
Baranquilla, on recent Bondstone at, 155. 
Bazley, coat of at GhaSarollo, Table Y. 
Bamstt, Capb, B-N., on Uagnetio dedinatiDn is Janiaioa, 511. 
BarooUe, the iron-ores of, 83. 
Barrel-work, proportion and quality of| in the mines near Lake 



BamteroB (tnijiera), wages o^ in Chili, 151 ; Table V. 

Barrow, oomparatiTe cost of work by it, and by tram-way, oodec- 
gronnd, 144. 

Barm] Cajoor, iron-ores and saodBtones of, 67. 

Barytes, the solphate of, its modes of occurienoe, 513,-46, 707. 

Bosset, family of, their ktir-loon» of plate mann&ctiiTed from tha 
mlrer of Doleoath, 118. 

BaiBet if OrgllB, proportion of dn-ore in the veinstone of, 472. 

Baetet, West Whtal, produce and profits of, 449-50 ; Table XIV. 

Beuaet, Whtal, ulTer-oree of, US. 

Batea, use of la Brazil ; Table IX. 

— -^— , when BO longer sorFicenble, burnt for sake of the g<dd im- 
bedded in fibres of tJie wood, 64L 

BaOinist, on the rocks near, 490-600. 

, lignite of, 510. 

Batten, J. HaJH Seq., on the ooUiTation <rf the BbabuT (TVircKe;, 40. 

' , ■ ■■— dioappearance of mountain-streams, 

beneath gravel in the kjw-lands, 44. 

' ' , his eztesaive works for irrigating the Upper 

Bhabur, 48. 

' — on the iron-mines and miners of Agur, 21. 



J. Hallet, Esq., oa the iian-miaea and minerB o£ Ktnimeea 
Kote, 84. 
■ ■ ■ ■ , ' ■ ■ — ' Mnnglalekh, 

26. 
— , OD the TftTages of wild bewtB in the Hima- 
laya, 17. 
' ■ ' '■■ -— , — — revenne from mines „ 63. 
BMuerman, Slarjr, Esq., {m Ae drift of Lake Saperior, 485. 
— , '■ native oypec of „ ^488. 

....-I — - , ■' - prodaceof copper „ , 489. 

Bayfield, Capt., BJf ., on the conglomerstee of Lake Superior, 403. 
-■■■' ■' ■ , Bandatonea of „ , 892. 

■ - ■ , m^netia declination inNewBmnswick, 

492. 
Besofl, prices of, in CboSucillo, Table V. 
Btarkaven mine», cron-conrM of, 608. 

, lodes of the, 608—8, 741 ; Table XX. 

— ■ , ■ ■ ■ ■■ - ' , ono of the, inclinra at a higher angle 

than the cleavage-planee of t^e rooks, 664, 604. 

, rooks rf the, 602 — 8, 740. 

■ , lie workmen of sometimes cook their food onder- 

gronnd, 610. 
-- , water, qnantiliee of, at different seaaons, 609. 
, a Btesm-en^ne and forges nndergronnd, 6I&. 

■ " - , sabterraneaa temperatore, 742. 
Beaumont, de, H, L. Elie, on the atmctnre of gneiss, 519. 
Bec^e, Sir H, T. De la, on the rocks interseoted by the Agoa Alta, 

611. 
elerationof the Oaradon district, 696. 

■ granite of Brownwilly, 662. 
-■' — homblendic rocks of Sunt Cleer and 

Manheniot, 672. 
j<nnts in 1^ granilio and schiBtoee 

rocfce of Cornwall, 678. 

rooks N. of Hessenford, 701. 

serpentine of tie Liaaid DiBttict, 

646. 
'■ rilver-ore of Serland, 111, 

■ tie allied waste of copper near 
TaviBtock, 698. 



Beckett, Hr. J)fspa!bj Collector, on iron-smelting in the Himalaya, 57. 
54 
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Beds, of pebbles And gravel in the HimaloTa, 45. 

'I „ Bhingle, g^aTel, and eand in ChaSarciUo, 142. 

, „ Bhingle, grorel, sand, and shells near Calderft and Copiapd, 

139,-57. 

, metaUiferons, 4, 5, 7-16, 18-33,-5-41, .67, 82, 161,-79-8S, 

87-207,-14^-16,-19-82, 237-41,-2-6,-8-86, 
298-804,-11-40,-72,-5,-7,-80, 496, 609, 
518,-43-69,-74-8, 616,-20,-8, 726,-8,-9, 
732,-8,-^,-44. 

Beef, price of at ChafiarcUlo, Table V. 

Beeraltton, proportions of ulver in the lead-<»«8 of, 109-10. 

Bejapooie, die femigiaons conglomerate of, 39. 

Btlla Fama, on the employment of fire-fliea to light the miners at 
209. 

Belden, Dr. J. H., on the use of fire-flies to give light to miners at 
their work in Brazil, 209. 

Bellar, the copper-ores of, 4. 

Belt, Thomas, Esq., on the proportaons of gold at rarioas depths in 
the quartz formations of Australia, 179. 

Belvedere, iasne of air from joints in the chalk at, 250. 

Bengal, on certain iron-orea and sandstones in, 64 — 8. 

Beuto Rodriguez, on the (Cascatho) detritoa of, 843. 

Bereute-rock, description of, 177. 

£eretovti:, on Hie anriferous depomts of, 177. 

, quality of the gold obtained from, 335. 

Berger, Dr., on tiie stanniferous gtanite of ]>eTon, 176. 

' — , mlver-oresof Cornwall, 110,-11. 

BerggieshUbel, on the ores of iron, zinc, and lead at, 546. 

Berthier, M., hia analyma of a^ientiferooa lead-ores, 102, — 8. 

Bettg, Wheal, proportion of silver in the lead-ore of, 110. 

Bhabur, bodies of detritus at the mouth of every glen in the, 42. 

■ ■■ , unwholesome climate of the, during the warm season, 40. 
, irrigation of the, 43. 

— , iron-ores and furnaces of the, 40. 

, rivers disappear beneath detritus on entering, and reappear 
on leaving the, 43—4. 

Bhamouree, the limestones and sandstones of, 38. 

Birch Torr, proportion of tin-ore in the vein-stone of, 472. 

BischofE, Professor, on the temperatues of mines, 767. 

Bismuth, compounds of, 111,-79, 384,-5,-6,-7,-74, 646, 640. 

Black workpeople employed in the minea of Brazil, and the United 
States, 289-96, 882-3 ; Tables TL' TIL 
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Blniney, Cspt. TliomsB, on the aoriferouB dapomt of Agoa Qti«nf«, 

233. 

■ — ■' ■ , Qongo Soco, 

250,-4,-7,-60,-8,-6,-8,-9,-72,-4. 
, on the manafacture of iron in Brazil, 262. 
- ■ — , deflection of a lode at Ciuilanchtf, 520, 



— precipitation of copper at Treaavean, 
589. 
aiatance afforded to the imter hj. 



Table Vm. 
Blarney, John, Esq., notice ot diamonds diflcorered at the Conego de 

SSo Miguel, 242. 
BloM San, produce of, 124 ; Tables IV. XIV, 
Blast, means of obtaining, 54, 219-20, 528. 
Blasting, extent of at Mom Vethc, Table VII. 

, dexterity of the Coraith miner in, 151— 2. 

, quantities of gtmpowder used under variouB drcnmstances 

in, 201. 

, of OTe extracted by, at Morro Velio, Table VH. 

'■ , , in other mines, 200. 

■ — , " — , at dlfEerent depths in iforra 

Velho, 199-200. 
Blavier, H., on the argentiferons lead-ores of AreyroD, 104. 
Blende, occurrence of, 86, 112, 545-6, 621,-40, 707. 
Blight, Mr. J. T., on the occurrence of stream tin-ore in the Ouadoa 

district, 695. 
Boase, Dr. H. 8., on concretionary sbmcture, 702. 

, „ tie directions of valleys, 718. 

- -— ■ , „ relations between the structure of rocks and 

lodee, 187. 
, „ curvatures in beds of Bchistoee rocks, 269, 

, „ granite of Oaradon, 662,-72. 

I ■■■ . — ■ , J, horoblendic rocks of Saint Cleer and Menheniot, 
662,-72, 702. 
—^^——^— , „ junctions of granite and slate in Cornwall, 667. 
Bo* Vista (near Ouro Fieto), on the topaz formation of, 808. 
Bocona, extent and produce of works at, 124; Tables IV. XIV. 
Bohemia, proportion of niver in lead-ore of, 101. 
Boiling Well, proportions of silver in lead-ores of, 120. 
Bolaeo lode, extent and produce of works on, 124 ; Tables IV. XTV. 
BoUvia, qoolity of detrital gold in, 360, 
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Bond, Thomas, Esq., seeneiy of the Cuadon district, 697. 
Btmina, Padre, water-wheels first erected b^, in the gold-disbicto of 

Bnuil, 361. 
Bcamard, M., <n the proportion of mlver in the lead-oie of Bohemia, 

101. 
Bontgarh, on the iitia-<a9 of, Table H. 
Borea*, the, diSerentlj used in diSerent districts, 151—2. 
Borgnet, Professor, on the influ^ice of fbrestB on tlie sources of the 

Uease,138. 
Borlase, Dr. William, on the naliTe-mlTer of Saint Jost, 110. 

. - ■ ■■ 1^ argentdferoaa leadniieB of Commll, 

118,-19. 
■'■■■■ , --^ tin-minM of Polierrou uid Polgootk, 



- detaital tin-ore of Gomwall, 486. 



, on earij oc^ipw^mning in Commll, 687-8, 

691,-2. 
, on the Wringcheese & Eell-mar'r rooks, 696. 
Berriffo, on the copper-ores sad sandstoneB of, 611. 
Borringdim ContoUdattd Mintt, pn^iortion of nlrer in the le&d-ore 

oft 110. 
Borrow, Henry, Esq., on profits obtained at Levrnt, 442 ; Table XIV. 
BoKsan, proportion of metal in the tin-ore of, 472. 
BotaUaci, extent of submarine works at, 599, 

, frosh-water below the sea-lerel at, 6S9, 
■, eels in the mine-water at, 717. 
— — , on the granite and slate of, 659. 

, profits made at, 442-8 ; Table XIV. 

, [Koportion of tin-ore in the Tfiin-stone oft 472. 

BoumcHi, U. de, on the proportions cf nlrer in the ores d 

Chalatchu, 108. 
Boossingaalt, H., his aaaljnas of mine and detrital gold, 860. 

, on the mines of Marmato, 187. 

, diminished flow of water firom firings when 

groond is stripped of wood, 188. 

: , mean tai^ientares within the tropicB, 768-71. 

Biady, Fort, aonrntl fall of rain at, 477. 

Brtmeha, enrich the ladia witli whioh th^ onite, 68, 91, 607 ; 

Table m. 
Bray, Cspt. Walter, on the Muiftroos depoata of Gongt Soeo, 25& 
267,-60,-6,-71,-2,-8,-4. 
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Brad! (MioM Qtrait), eUmtioti of monntuiu in, 169. 

, the fbresia of, 170, 298. 

■ , , deotraction of, oooaacmed % 

Bcardty of water, S44. 

' , lawa for the prnervatURi of, 

296,343-4. 

I ' — , iw^TiTtffty* ^ qm of <^^^nTftiil in, 

219, 226-82. 

, pastaree of, 168-9, 296. 

,rockaof, 171-3,-6-8,-80,-6, 209-12,-16, 

221 ,-42-4,-7-60,-97-307. 

~ , discGTeiy of gold in, 860. 

.gold-minea of, 175^7-81,-7-207,-9-16, 

221-41,-6-7,-9-88,-98-304. 

■ --, , peopk emplc^ed by Brideh 

Mining CompanieB in liie, Tables Vn. IX. 

, delrital gold of, 842-59. 

-, pioportionB of gold obtained from diffaront 
h 869. 



-, alloys of gold „ „ , 206, 

286, 888-40. 

mollniig-workB of, 219,-42,-7r-61. 



-, mining laws of, 861-5. 

-, mter-vheels first oaed inllie mines of, 861. 



— ) macbineiT of Britiflb xaanii&otare nov in 

use at the mines o^ 288, 
—f Britisli capital inrested in the miDes of. 



6,-89, Tables IX. XIV. 

— , TotumB and profits mode by British Mining 

Companies in, 208,-89 ; Tablos VIL IX. 

XIT. 

— , qnantdties of gold obtained in, 866-9. 

— , duties paid by miners to die government in, 

208,-89, 361-7 ; Tables VIL IX. XIV. 

— , saperoencm of mining by agricnltaie in, 

870. 
— , Slavery at Ocngo Soco, 289-96. 
■~, Slavea<d native mastero, permitted to search 
Ibr gold on their own acconnt 
doling holid^s, 801. 
— , children c^ educated at Ooago Soco, 



296. 
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Brazil (Mintu GartOt), climate of, 349, 725-9 ; Tabk« XXX. 
XXXI. 

■ ' , Babterraneui temperatore in, 725-32. 
, temperaturea &t the Burfiioe and at deptiiB of 
three, ax., and nine feet compared, 767- 
780; Table XXXVn. 

, Magnetic declination in, 177. 

Bread, coat of in Chaf^Lrcilto, Table V. 

Breadalbane, tlie Marquie of, his diBCOvery of the chromate <rf iron, 
647-9. 

' , the salphnret of mo- 

lybdeniim, 654. 
Breage, directiona of the lodes and Talleji in, 718. 
Brecciated structure, in rocks, SO, 65, 712. 

, „ loda, 84, 463, 712. 

Britany, dispoedtion of tihe ores of Eilrei and lead in the lodes of, 

537. 
Bromide of direr, the mode of its occurrence Id ChaSarcillo, 90,-2, 

100. 
Brongniart, M. Alex,, on the diminished produce of the deeper parte 

of the lodes at Chalanchei, 526. 
Brothers, Wheal, proporlionB of alver in the oree of, 115. 
Brown, Capt. J. T., on the cost of dividing large maeeee of native- 
copper, 428. 

" , native-copper of Minetota, 476. 

Browne, Markham, Esq., on the auriferous pyritea of Cotmorree, 

Table XVm. 
Broansloton, on the limestones and oopper-ores of, 622. 

. — , ■ organic remaine obtained from the metalliferous 

depomt of, 625-6. 
Bnunado, on the auriferous granite of, 851. 
Braeaels, mean temperature of the ground at, 773-5. 

, periods of extreme and of mean temperature at the surface 

and at different depths near, 775. 
Buckingham mine, rocks and auriferous depomts of, 876-9. 
Buckley, W. A., Esq., on the produce and profits of West Wheal 

Basset, 449 ; Table XIV. 
BudnicJt Consolidaied Mines, proportions of silver in the lead-orea 

of, 120. 
Bidler, Wheal, on the produce and profits of, 451 ; Table XIV. 
Bunches, rich, often Borrounded by bodiee of inferior vein-Btonea, 
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BunchM, rich, etista in the Ticiiulf of, occasioiiall^ metslliferoas, 

274, 826, 476. 
, often occur on confronting portiona 1 123, 264, 326, 

of nedghbonring depoats ) 330, 476. 

, , but not alwajB, 

608. 
, disposition of metals and ores in, 89, 271,-8,-4-80, 

826, 451-4, 640. 
, endlong dip (ahool) of, 122-5, 206-7,-24,-9,-82,-5, 

268, 537,-89,-98. 
— ■- .occur in the most highly-inclined portions of daposita, 

82,189, 270, 311, 604. 
, proportions of metallic minerals in, 98, 120, 274-81, 

485-6,-70-1^^2,-98. 
— — , of the predoQS metals smaller than the btmchas of 

less vnloablo ores, 122. 
Bmma, iron-orea of, 20. 
Brnmh, „ ,22; Table I. 
Burgoyne, F.M. Sir J. F., on the qnantitieB of gunpowder required 

for blasting, 201. 
finmee, Sir Alex., on the noises emitted bj moving sand, 154. 
Burmlffoon, on the tron-oTes and smelting-works of, 80, 67 ; 

Table n. 
Bnrton, R. F., Esq., on sabteiranean temperature in Brazil, 726. 
-Busy, Wheal, proportion of tin-ore in the vein-atone o^ 478. 
Butler, Capt. T., copper first precipitated by, at Cranbaon, 585. 

Cat Maar, early dieooTery of gold at, 641, 
Caiitbe, on the granite of, 174. 

- ■■ , deficiency of labonrers in the neighbourhood of, 868. 
Cklcareon* rooks, 81-7, 70,-1,-7-9, 87, 90, 161^^,-72-8, 245,-9, 

809,-18,-15,-24,-81,411,-12,-20,-4,-31,-60, 
466,-97, 517,-80,-1, 602,-ll,-lS,-15,-19, 
620,-2,-8,-36. 

- ■' -, subterranean temperatnre in, 725. 

, auriferous, 245,-9,809,-13,-15,-24,-81, 688. 

CalcareouB spar, 81, 88, 91, 161,-8,-5, 245, 881, 408,-11,-20,-4, 

481,-60,-8,-5,-8,-80,-522,-4,-88,-97,606,-13, 

6I9,-20,-4,-38,-40, 707,-14. 
(Mdclsngh, A]xsx., Esq., on the gold of Coqnimbo, 167. 
, „ „ Brazil, 182,-4. 
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CUdoIengfa, Alex., Baq., on the iron-BlAte of Bruil, 171, S12. 
■■■ , „ qnattz-iookB of Bruil, 171. 

, „ msgneKan Umeotone of Bruil, 304. 

, „ topaz and endue of Brazil, 805. 

Caldeoott^ Jolm, Esq., on the temperatiires at ruioas depths, and 

different times, at Tievaudnim, 778, — SO. 
Caldera, elevated beds of recent iQiells near, 155. 

, — — ■. ocmtain the same diatoma as the present 

sea-beach, 160. 

, earthqnake at, 157 — 8, 

Oalloott, Mrs. (Graham), on the eleradon of Uta Pacific coaata hj 

earthqnakea, 159. 
CalifonuB, gold-depoats of, 839. 

■- , qoantilies and qnalitiea of gold extracted in, Table XXII. 

— — , cost of extracting gold in, Table TtXTT 

OalBtock, tbe gilrer-oree of 114 — 16. 

Caman, Senr. Manoel Ferreira da, on the detrital gold of Brazil, 

848. 
Camara, gdA finrnation of, 168, 827. 

, — _ , proportion of gold in, 247. 

, , ^ diaplacementa (heave») of, 188. 

Oambome distriot, subterranean temperature in the, 752. 
Canada, aariferous rocks of, 871. 

, detrit^ gold of, 884. 

Candtlaria lode (Chafiarcillo), direction, dip, oon^oaititm, and pro- 

duee of the, 81—3, 90 ; Table IIL 
Candonga, the auriferons granite of, 175, 820. 
, gold of alloyed with pnUadium, 175. 

' ■ " , displacement (heave) of anriferons beds &^ 176, 841. 
Caasfo, mineral character of the, 216,-86,-47,-8,-99, 816, 767-8. 

, anriferoas, 217,-S«, 81G, 768. 

, cnpriferoufl, 286, 816, 768, 

CanSat, dimenaons and armngements of, Table Vll. 

CapEo, on the topaz and endase of, 305—8. 

Captain General of Minaa Geriies, rich dessert serred to &e, 887. 

Captii, the iron-ores of, 22 ; Table L 

Chra^a, granitio mountain-range of the, 174,-6, 767. 

'■■■-■ , talcQse and quartsoee rooks, on the alopoB of Ha, 177, 816, 

821,-67. 
, --. — , aaiiferoiia pcRtioaa of »h^ 177, 

869. 
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Guadon, tbe mining diatrict of, 665 — 99. 

„ granitic, slaty, elvan, and boniblendic rocki of, 6bb — 

664,-6-74. 
„ Btanniferons gnmite of, 664 — 6. 
„ directione, dips, widthi, and compomtiona of lade» in, 

674—81. 
„ tin, copper, and iron ores of, 676^.80,— 96. 
., directions, dips, widtiis, and compoeitiona of tiie crou- 

courta in, 68X — 5. 
,, intersections and (hettvet) displacements of the lodtt 

by the crota-cowiet, 688 — 5, 
,, precipitation of copper in, 585, 686. 
., statistics of micing in, 467, 694 — 5,-8 ; Table XIY. 
„ iojaiy to meadows, by sand, mud, and foul water &om 
the mines, 863. 
, „ subterranean temperatore in^ 744 — 6. 
Garboniferons limestones, 611,-18,-20, — 2. 

sUtes, 614, (?) 616. 

CarcUue, area of the open-work at, 676, 665, 
Canw, Richard, Esq., <m resemblaQcee between hdis and the rocks 
they traverse, 23. 

' , „ partition of tin-oreo amongst the partnen 

in Btream-works, 94. 

' , „ early copper-mining in Cornwall, 686,-90, 

692. 
Cargolt, pK^K»tio& of silrer in the lead-ore of, 120. 
Cam Brta mines, proportion of metal in the tin-ore of the, 472. 
, prodnce and profits of the, 448,-59 ; Table XIV. 



Caroe, Joseph, Esq. 



winding-eng^ee at the, 148. 



on the veins of Cornwall, 841. 

prodnce of parallel lodei OD the i 



native-alver and silTer-ons of GorDWall, 
110,— 14,— 16. 

argentiferous galena „ , 

118—20. 

ectmomy of steam winding- ) » > 
engines | 142. 

flnbedtntion of tram-ways for wheel- 
barrows in ComwaJl, 144. 
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Came, Joseph, Esq., oa opening minea by meaos of Uvele and teitues, 
14S. 

: — , on tfasBubmatinammeBOf Wert Conwall, 600. 

Camoa-Stream, on an UBue of in£aminable gaa At, 453. 

. „ theproduceandprofitsof, 462— 8; Table XIV. 

Camyorth, on proportion of dn-ore in the Tein-stone of, 472. 
Garter, Edwin, Esq., on the argentiferom lead-ora of lrAi»km- 
green, 120—1. 

-^— , „ proportions of tin-ores in. the Tran- 

atonee of Lanivet and Muiberrg Bill, 472. 
Carriage, diScnltiee and expenses nttendtuit on, in Brazil, 288. 
Carvallo, mine of, extent and produce of woiksat, 124; Table XTV. 
Catvoeira, ibrmation o^ at Catta Preta, 2S7. 
Caacalho (detrital) gold-formations in Brazil, 342 — 5. 
Cascajo, ( „ ) „ Chili, 346. 

Catalan iron-fnmaces, osed in Brazil, 219. 
Gattaa Altas, ancient gold-mines near, 221. 

- , force employed and gold obtained in the vicinity of, 

300. 
, topaz in the neighbourhood of, 300. 
Catta Branca, quartzose talc-alate of, 176. 
, anriferone qnartz of, 179. 

, quantities and proportionfl of gold obtained from, 
179, 827,-67. 

, gabatances alloyed with „ , 

179, 836. 
Catta Preta, auriferous depodta of, 180—2, 237 — 11. 

, quantities and qualities of gold obtained at, 287^-40. 
Catmter lode (Chafiucillo), direction, dip, and produce of the, 81, 

92 ; Table IIL 
GaTitiee in t^ carboniferons limestone, 625. 

• ' „ metalliierDas depoaita, 75, 89, 126, 812,-77, 481, 625, 

681, 707. 
Cozotte, M., statdstics of copper- mining in Oiili, 166. 
Cellular atructure in metalliferous depoate, 76, 89, 126, 812,-77, 
481, 625,-81, 707. 
' CetUral mine, metalliferous depout of the, 483. 

, ezpenditore and profits of, 459 ; Table XTV. 

ChacewaUr mine, predpitatioa <^ copper at, 585. 

Chain, qnantitieaof,usedfbrthe«indiiig-enginesat(7arffi.5r«i,14S. 

Chalanchei, on the rocks of, 617 — 19. 
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Chalanchei, 



OukfinrciUo, 



a the directions, dipe, widths, and ingredients of the 

lodea at, 620—6 ; Table XVI. 
„ nature of the ores obtained at, and proportdons 
of aWet extracted from them at, lOS, 525-9. 
„ direction, dip, width, composition, and influence 
of the crosi-vein at, 526 — 7. 
Chalk, on air issning from orevicee in the, 250. 
'" >, elevation and scenery of, 69 — 70. 
, the rocks of, 70 — 80. 

— , metaUifecons character of some of them, 76. 
, directions, dips, widths, and composition of the lodes in, 
80—121 ; Table in. 
lodet of, prodactiTe in the limestcaies only, 86. 

, enriched on their union with brtmckes, 91. 

, natnre of the orei lliey afford, and proportion 
of each kind, 69—93, — 8—9. 

, natnre and value of ores obtained from them 

in the different limestone fonnationB, lOS-21, 
586; Table IV. 

, extraordinary richness of certain portionfl of, 

91,-3. 
directions, dips, widths, and oompoeitions of crote-veins 

in, 121—6. 
statistics of mining in, 149 — 53. 
intersections and (heaves and Ihroios) of rocks and lodea 

by crost-veint in, 126 — 35. 
crosB-vein intersected by a lode at, 129. 
proportions of ulver extracted from varions ores by 

different modes of treatment, 97. 
ores (when dreiaed) divided amongst the shareholders 
in mines at, 94. 

, great quantities of, remaitung both underground 

and at the surface, for wont of water to dreti 
them, 98—1, 148. 
rude and wasteful modes of working the mines in, 145- 

U7r-51— 2. 
cost of labour, food, water, and materials in, 150; 
Table V. 
CJumcellorivHU (Qraity) mine, auriferous depoats of the, 372 — 5. 
Chsncourtais, H., proportion of ulver in auriiiarouB yjAlea from the 
Banat, 100. 
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Charcoal, 06, 219,-62, 990. 

■ ■ ■ , different modes of preparing, 262, 390. ■ 
-■ ■— , amount of afforded by gireii meaaorea of wood, 390. 

■ , different qualitieB of, from wood grown on varioos soils, 

219. 

■ ■ ■ ■ , quantitieB o^ osed for smelting known weightB of iron, 57, 
390. 
Charges of gunpowder used for blistiag in different places, 200; 

Table VH. 
(Sieesewring, granite-qoarriea near the, 666,-72. 
Chenmitz, tlia Mining Academy of, 691, 
Cbetoa Peepnl, anriferoUs nads of the Aluknnnda at, 4. 
Chevalier, U. E., tempemtnree obeerved by, at diSarent deptha, in 

BrasU, 771. 
Chijtones (witues), Tertical or Mghly-inclined openings on the 

cooraee of lodet in Chili, 147. 
Children, gold extracted by, from sand and mnd in the ftreets of 

Itabira, 217. 
Gull, on the mines of slver and copper in, 69, — 167. 
, „ auriferous (Caecajo) detritus of, 345. 

■ ^, „ mining laws of, 148. 

—, stadstica of mining in (ChaSarcillo), 149-53. 

CSiinar-clay works, damage done by refuse from, 853. 

Chinele used for cutting rich masses of natiTe metals, 91, 427-8. 

ChiuUee, the iron-or«s of. Table 11. 

Chloride of sUver, 76, 90,-2,-3,-8, 110,-11,-17. 
■ copper, 162,-5. 

Chlorite, an ingredient of the rocks, 7, 8, 11, 172,-85, 372^-9,-80, 
387,-99, 400,-2,-23,-39,-68,-6,-94,-5, 
499, 517, 602,-86,-50,-67. 

, „ metalliferous deposits, 8, 412,-24,-60,-5, 

468,-80, 623,-4,-33,-55,-76,-97, 605,-38,-53,-76^6,-9. 

Chloro-bromide of silyer, 76,-7,-90,-2,-8,-9, 117. 

Choocoth on the iron-ore of, 22 ; Table L 

Chowgorhka, the iron'ores of, 18. 

ChotomilU, on the schistose rocks and ooppar-oieB of, 9. 

Ouristiania, on the metalliferous rocks of, 543. 

Chromate of iron, 174, 647,-9. 

Chynoweth, Caipt, John, on the proportions of evppet in vein-sttaiee 
of the National Mine, 470-1, 

ClausBen, M. P., on the caloareous rooks of Brazil, 178. 
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CSaonen, H. P^ on the anriferoDB qnarte of Brazil, 182. 

, „■ quality o£ gold from Sta. Anna, in Brazil, 

215. 
, „ pioportiouBOf gold &om different I „ , 

fonnations, ) 369. 

CUrke, Di. E. D., on the application of fiie to rocks and Teins in 
Sweden, 51. 

, „ QBe of torches of fire in the mines of 

Sweden, 52. 

-- , „ accumulationa of ice in the minea of 

BdrKae and Fereberg, 479. 
Claire, TheBev. W. B., on the aoriferonB granite (^Aostmlia, 175. 
Clay-iroDBtone of Bengal, 66 — 7. 

Clay-Blate, 21, 34, 172,-82,-4,-5,-94,-6, 210,-U, 494,-6-600, 
641,-65,-68,-9,-74,-93, (?J 602,-70, 700. 
■, alternating vith talcose slate, 21, 
— — — , alternately divided by, and dividiDg, anriferons quartz, 

194; Table VI. 
-'-■' — ' , blended with a qoartzose and pyritic matrix of gold, 194, 
Table VI. 
-, aUoya of gold in, 532,-4,-5,-7. 



— , rate of blasting lodes in, 200. 



■, snbterranean temperature in, 726-7,-38,-40,-1,-6,-8, 
749,-56,-8 ; Tables XXXIH. XXXV. 

Cleayage, planes o^ 9, 11, 20,-6,-8, 30,-1,-5, 163,-77-8,-80,-8, 
186-7,-90,-8, 207,-11,-14,-16,-19,-21,-3, 
227,-9,-87,-42,-6,-9,-51,-5,-7,-9,-64,-6, 
269,-97,-8, 801,-8,-9,-11-14,- 16-19,-72, 
375,-7,-80, 500-1,-42-3,-51-6,-63,-8,-75, 
593, 602,-4,-14,-37,-73, 708. 

-^^— ^— , in certain slates incline at higher angles than 

the lodet, 564, 604 ; Tables XVIIL XX. 

, in depoaitB of iron-ores, 26,-8,-31,-5,-6, 187- 

188, 214,-15,-19,-21,-8,-7,-46,-9, 303,-18, 
315,-17, 643,-51-3,-63. 

, in anriferona deposits, 180, 211,-15,-19,-21,-9, 

227,-59,-99,801-2,-10-11,-13,-16,-17-18, 
819, 872,-5,-7,-80, 649.-65-6; Table X. 
, in cnpriferoaa depositB, 8,-9,-11,-18, 548,-53, 

566-7. 
, enclosing (Horaet) roawos of rock, 20, 190, 
251, 317,-78, 558-68, 606, 712. 
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Cliff mine, rocks of the, 422-8,-S7. 

, relalion betveen rocks and Tetn-stoiies at the, 487-8 ; 

Table XII. 

, directioD, dip, widUi, and oompodtion of the h)dt at, 

423-39, 
— — — , rela^raw of copper to tha Btmctnre of the vein-rtones 
432. 

, proportioD of (naliTe) copper in the lade of, 484 — 6. 

„ fiae copper in the crude metal of, at differ- 

ent deptha, 436. 
' , crystals of copper in, 481. 
, endlong dip (shoot) of copper in the lodt, at, 438. 
' , native copper sometimes encmsted with native silver, at, 
486. 
tlide, and displacement of the lode hy it, 439. 
man-engine at, 439. 

prodnce and profit at, 440,-59 ; Table XIV. 
sabterranean temperatoie at, 734. 
South, rocks of the, 460. 

, relations between the rock and lode at, 460-2. 

, masses of copper obtained at the, 462. 

, proportions of cmde metal contained in the rdn- 



stones, 462, 
-, drift overlying the snr&ce, : 



Clifford Amalgamated minei, analytdfi of vater from hot spring at the, 
586. 

— — ■-■ — ■, sablerraneao temperature at lie, 762. 

Climate, of Brazil (Minas GeraSs), 349, 726-83,-71-80; Tables 

XXX. XXXI. xxxvn. 

, Chili (OiafiarciUo), 724-5. 

, France (Alpa of Danphiny), 528. 

, India (Tnroee of Xumaon), 44. 

, Norway, 479. 

, (the United Kingdom), Chanoel Islands, 734 — 7. 

, , England, 744r-51. 

, — , Ireland, 787-44. 

, (the United States), Michigan, 465 ,-7 7,-8 ,-9, 733-4. 



, Virginia, 732-3. 



Cloak, Mr. N. S., on the prodoce and loas at Carnon Stream, 453, 

Table XIV. 
Clogau, rocks of, 636-7. 
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Clogau, auriferouB depodt of, 637-41. 

, prodace and quality of gold obtained at, 641-2 ; Table 

xxn. 

Gljmo, Peter, £!aq., on die piodiice and profits of South Caradon, 

4S7 ; Table XTV. 
Coal, the, of Bengal, 65,-6. 

^ ^ drawn to Calcutta by iocomotivea worked witb 

Baglieh coke, 68. 

, comparatiTe cheapneee o^ as fuel at Lake Superior, 478. 

, the, of New Brunswick, 505. 

, , fossila in, 504-6. 

, , ores of copper in, 609-10. 

■ ■ fonnationa affording ores of copper in Nora Scotia and in 
Boana, 507-9. 

wrought beneath the sea, 599-600. 

mines, «abterranean temperature in, 753-5. 

Cobalt, ores of, 111,-12,-16,-21, 526,-46, 644. 

, —, frequently associated with silver and its ores, 111, 

112,-16,-21,526. 
Cobre (Cuba), rocks of, 441. 

— , precipitation of copper at, 591-2. 

, produce and profits at, 441 ; Table XIV. 

Cobre, el (Chili), early discorety of coypat at, 154, 
Cocaia, auriferous depodts of, 248-7. 

, , their discovery, 243. 

, quant% of gold obtained at, 247, 867. 

Cock, W. J., Eaq., analyaiB of gold from Candonga, 175, 834. 
Cock, Jamee, Esq., on liie produce and profits of Wheal Trelawny, 
719. 

■ , „ on the persons and Bt«am-powet at „ , 

720. 
Cock, Capt. Joseph, proportion of tin-ore in the vein-stone of Poldice, 
Cock, Wheal, on tlie native silver of, 110. [472. 

, „ submarine works at, 600, 

Coelho mine, gold of, associated with the ores of antimony, biamndi, 

and telltuiom, 180. 
Collaeombe, Weet, proportion of diver in the lead-ore of, 110. 
Collins, Capt. William, on tlie aniiferous depodtof Qongo Soco, 250, 

255,-7,-60,-8,-6,-8,-9,-71,-2,-4. 
■■■'--'■ , „ proportion of charcoal and smelting of 

iron-ore, 262. 
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Golline, Q^ WilUaiQ,on theami&roiiBjacoIm^a coIl^Aed from the 

Btreun at Taboleiio, 252. 
Colorado, Qie rocks of, 70 — 80. 

, the lodee c£ ; their directianB, dips, widths, omnpoailioaa, 

and BtructoreB, 81-92 ; Table m. 

; their characters in different rocks, 85 — 6 ; 

Table m. 

, sometimes divide into veino on pasaiiig from 

one lock to another, 84. 
, occaaionallj enclose (horsas) muses resem- 
bling the adjoining ro<^ 84. 
, „ of cBTemons etractnre, 77, 89. 



, areenrichedattheirunionwithTeuis,83,91. 

, richest when most highly inclined, 82. 

, kinds, (Quantities, luid qnalitaes of the Bilver- 

ores they afford in the several timeatonee, 
95-121 ; Table IV. 

, esceptionaily rich portaona of, 90 — 8. 

, deflected on the line of their dip by a bed 

of limestone which u rich in their vicinity, 
82, 114—19. 
one lode in, intersects a croiB-vein, 129. 
croM-veine of, their directtons, dipe, widths, compositionB, 
and stmctores, 71 , 126 ; Table m. 

, intersect, and frequently (heave) displace 

the to<2«, 71, 127— S5; Table in. 

, displace the rooks in one instance only, 71, 

126. 

1 homblendio dykes at, 80. 

. subterranean temperatore at, 724, 

, amounts paid for labour, food, and materials at, Table V. 

Combes, M., on the qusntitieB of gnnpowder needed for blasting, 201. 

, „ comparatiye values of hemp and of wire ropes, 

US. 
, „ „ wheel-barrows and tram- 
waggons nndergronnd, 144. 
■ ' ■ ' , „ nulways in the mines of Cornwall and Devon, 

669. 
OonAe Martin, TniTi< y and diver and lead at, 109. 
OompoBition of deposits contoining 1 j^ ^^ ^^^ 
the ores of antimony, ) * ' ' 
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OompoKtion of depositt contEumng 1 in tftlcoee, mleftc«on8, Mid chlo- 

tha ons of antdmony, j riticrocka 179,884,-7,617. 

in elay-Blate, 335,-7, 645,-8, 

566, 707. 
in calcareone, alternating with 

hombtendic, rocks, 118, 617. 
in homblendic and felapathic 

rocka, 121, 535,-6. 

■ ■- — of depoaitB containing 1 in talcoae, micaceoos, and chlo- 

die owB of biemuth, I ritic rocks, 179, 834,-6,-7, 
640. 

^ in elay-Blate, 111,334,-5,-6,-7, 

374, 546. 

of dopeeits oontaining ore of Chromittm, 647^^. 

orea of Cobalt, 111,-12,-16,-21, 

623— 6 J Table XVI. 

■ -of depoflita cwitaining | 

copper and its ores, ) 

■ ■ ■ . I ... ■ ^ in gnein, 526. 

■ , in micaceoos, taleoae, md chio- 

ritiorockH, 4, 6-8, 11, 15, 18, 
373—8, 495, 696-7, 605—6, 
638—41,-53. 

■■■■'■-■■- , in felspatiic and homblendic 

rocks, 162—8,-5, 411—12, 
420 -88,-60 - 5,-8-73,-5,-0, 
497, 535-6,-8, 735,-7. 

___ ^ in clay-BlatcH, 194— 9, 545-50, 

656-7,-64-9,-74-8, 676-7. 

— ' , in porphyry (elvan), 441, 677, 

Tables XXiO. XXIT. 

— '■ , in carboniferous slates, 605— 8, 

816—18. 

1 , in carboniferous limeatonea, 

618—19,-24-6. 

, LQ the coal-meaourefl, 503—5, 

506-10. 
-— .—I-. I - I. - ■ , „ New Red Sandstone, 

513-16. 

. , „ Canjd, 286, 816. 

of deposits containiiig 1 in gramte, 175, 311,-20,-32, 
5 b gold, J 384,-7. 
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Compontum of depomta coiiteiuing ) in taleow, mioMeoiu, and cUo- 

gold, J rilic rooka, 177-80, 210,-47, 

298, 300,-2,-11-12,-15, 

820-1,-82,-4,- 5,-7,-72-4, 

38S, 638-41. 

in quarte-rookB, 181, 321,-82,-4, 

837. 

in day-dates, 182-4,-94-9, 206, 

207-10,-98-9, 812-18,-21-2, 
S2&~9,-S2,-4-5,-6; Table 
VL 

— ^— " ■ ■ ■— - — in calcareo-uUceonBrocka, 245-9, 

815,-23. 

^- '■ ' .— I. ■ — in lutbirite and /ocof tn^, 2 12- 

216,-21-2,-4,-6-42,-6-7, 
254-84,-6-98, 808-4, 
813-14,-25-8,-80,-2,-5,-7 ; 
Tmble VUL 
-, in Carvotira, 239-41. 



"'^'^r"or=;i»^''.'«- 



-, in micaGeoufl, talcose, and chlo- 

rilic rocti, 180,-4, 211-86, 

298,-99-800,-8,-18,-16,-18, 

821-3,-4-5,-78. 
-, in cUy-fllates, 184,-94-9, 812- 

313,-17,-21-5, 543-9,-58-5, 

563-9. 
-in Canga, 216,-36,-47,-8,-99, 

816, 767-8. 
I in gneiBB, 98, 526. 
-, in fdbpathic and homblendic 

rocka, 588-7. 
-,in clay-date, 110-12,-16-21, 

705-14. 
-, in qoartz-rockt, 648-4. 
—, in carboniferooa limestone, 61 9- 

621. 



- o£ depoeit. affording j ^ j^^^^, ^ ^g^^ 
ore of mangaaese ) ' 
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Gompomtaon of depodte affording 1 
on of : 



-of depomts contfuoing 
micaceooB elate and 

- of depoeite containing ) 
the ores of nickel, ) 



if depoflito conbuniog ' 
palladiom, 



- of depomta containing 

platina, 

- of deponti containing 

silver and its ores, 



— of depodts containing 
teUarium and its ores, 



- of deposits containing 
tiie ores of 



- of depoutB containing 
tlie ores of zinc, 



' in tslcose slate, 495. 

in Jaeotinga, 215,-19,-29,-68, 

264,-5,-9, 80S,-14. 
in Carvotira, 289-40. 
the ore of molybdenum, in 
porphyry, 654. 

1 gneiss, 521-6. 
a homblendic rocks, 121. 
-, in the coal-measores, 508. 

I in granite, 175, 311,-84,-7. 

, in Jaeotinga, 215,-19,-28,-68, 

264,-5,-86, 385,-7,-8. 
in Jaeotinga, 248,-86, 8S5,-7, 
888,-40. 

i in gneiss, 103, 521-6. 

in clay-slate, 105,-9-21, 545, 

549,-66,-8, 708-11. 
in felspathic and homblendic 
rooks, 533-8. 
, in homblendic, alternating 'with 
calcareous, rocks, 89-94, 
98-121. 
in tslcose, micaceons, and chlo- 
ritio rocks, 180, 299, 315, 
334,-6,-7,-76,-82. 
I in granite, 77, 175, 359, 472-3, 
I 486, 681,-64^,-76,-8,-9. 
in day-slate, 77, 202, 359, 

472-3,-86, 630,-76,-80. 
in porphyry, 665. 
' in gtaeiss, 525. 

in taloose, micaceous, and chlo- 

ritic rocks, 617,-40. 
in clay-slate, 112, 545-7, 707. 
in homblendio and felspathic, 

alternating >nth calcareous, 

rocks, 86. 
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Composition of rocks containingj -^ ^.^^fe^^ limertoDe, 621. 
the ores of zinc, ] 

rf cross-veins, 125, 232,-86,-8, 330,-40-2, 439,-74, 

626,-58,-98, 608,-82, 716. 

.of »lida, 252, 439. 

Conceicao, riclt bunches of gold at, 216. 
Concretionaiy Btracture, of hombleadic rocks, 702. 

— , „ quarUose clay-alate, 702-3. 

. — , _j jj copper-or«, iagnraite, 512. 

■ — , „ „ , in the coal-measnreB, 509, 

i , „ „ , „ New Red Sandstone, 

, „ lead-ore in clay-slate, 702-3. [518. 

■ ■ ■ ' ' ' , „ iron-ore in the coal-n 



Conductiog powers of rocks for heat, 753, 

CondurroV}, proportion of tin-ore in the yein-stone of, 472. 

- , tia>ore of, separated from ita matrix by the natoral 

action of running-water, 354, 
Conglomerate, S0,-9, 394-6, 408-4,-39,-74,-80, 501-3, 601. 
Configuration of Tein-stones and of the rocks which bonnd them, 

188, 207,-23-4,-8,-30,-46,-59. 
Connorree, the rocks of, 542,-63. 

, „ metalliferous) their directions, dips, widths, compo- 

deposits of j J sitions and structures, 645,-8, — 9, 
553,-63-8, 738. 

, „ „ ; one of them more highly inclined than 

the cleavage-planea of the rocks, 
564; Table XVIII. 

, „ „ ; argentiferous and auriferous pyritee in, 

— , precipitation of copper at, 569-71,-87. [568. 

, subterranean temperature at, 738, 

Consolidated mijus, produce, costs, Boralties (Does), and profits of, 

452 ; Table XIV. 
Constancia, extent and produce of works at, 124; Table XIV. 
CooVs-hitchen, on the alternations of granite and slate at, 658. 

, proportion of tin-ore in the vein-stone of, 472. 

Coolies (labourers), payment of, in the Himalayan iron- works, 58-9. 
Copiap6, consequences of lessening stream in the river of, 139. 
Copper audits ores, 4-11,-18, 20, 62, 77,-9, 112,-17-18,-43,-54,-62, 
163,-5,-6,-95, 236-7,-86, 334-8,-40,-78, 413,-21-2,-5-36, 
461-5,-8-78,-5-8,-80-4,-7-9,-94,-5,-7, 500,-3,-6,-18-16, 
525-6,-81,-6,-45-9,-53-7,-61,-4-8,-74-8,-97,-9,606-7, 
617-19,-34-6,-89,-58,-77-81,-6-94,-8,707. 
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Copper, ancient implmnentB of, at Lake Superior, 412-19. 
ive, Btructure of, 431. 
— , specific graTity of, 429. 

— , proportion of, in the lodei and Tein-stonee of Lake 
Superior, 481,-6-7,-34-6,-40-1,-70-1,-5,-82,-8-9. 
■, electro-deposited, structure of, 431. 

-, specific gravity of, 429-80. 

, after compreamon, 430. 



smelted, stmcture of, 430-1. 

q)eci£c gravity of, 429-30. 

precipitation of, 562,-9-92 ; Table XVIIL'' 
-minaa, Bubtetranean temperature in, 756-8,-61 ; Tublee 

XXXIV. XXXV. 
-mloing, ancient, in Chili, 154. 
, „ , in Cornwall, 686-94. 



Copper Fatlt, construction and operation of Stamping-mactuneiy at, 
426. 

— , cofrta of extracting (native) copper at, 426. 

— , expenditure and profits at, 459. 

' , subterranean temperature at, 733. 

Cornwall £iVv«r-mtn««,£'a«I, proportions of idlrer in the ores trf, 116. 

Cornwall, on the stanniferous granite of, 175, 664. 

' — , „ directions of lodea and crose-vsint, in, 309, 674, 

681, 704,-15. 

, „ silver-ores of, 110-18,-21, 710-11. 

, „ argentiferous lead-ores of, 118-20, 703-10, 

, „ displacementa (heaves) of lodes in, 128, 

— — — -, „ subterranean terapcTatuie in, 752, Tables XXXIU. 

XXXIV. XXXV. 

, the miners of, frequently employed as Superintendents of 

mines in North and South America, 152. 
Corri Charmaig, on the chrome-ore of, 643. 
Costs of obtaining pyrites (Stilpkur-ore) in Wicklow, 662. 

' native copper at Lake Superior, 426. 

■ ■ ' I . — ■ .. gold, by Engliah Mining Compaoiee, in Brazil, 
827. 

„ in California, Table XXII. 

Cotte, Prof. Ton, on tbepyriteaC^u/^Aur-ore^of Bammeleberg, 544, 

546,-52. 
Cremut, on die native silver and diver-ores of, 118. 
'■-■■ ■' ; produce and profits of, 456 ; Table XIV. 
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Crennit, East, produce, expenditure, and piofite of, ^9. 
Crenoer, ventiliition of, 220. 

, phmgef-pole, when uBed at, 570. 

Griokitt, J. K. A., Esq., on a lich ^ncA of gold at Qongo Soeo, 27S. 
Crojty, Wheal, tin-ore of, separated iirom its matrix hj the natnral 

action of nmiuDg- water, 354. 
Cro/ty, East Wheal, subterranean temperature a^ 761—5. 
Cromlechs in Upper India, 19, 28. 
Cronebane, the roclcB of, 511. 

metalliferous} their directions, dips, widths, campo~ 
deposits of ; } Eitiona, and structures, 54S-57. 
„ , maBaes (Hones) of slate conformably 

enclosed in, 551,-3. 
„ , mixed with auriferous Hilver, 549. 

crot8~vein» in, their directions, dips, widths, and 
compoutjon, 558. 
„ , displace (heave) the metallifarous 

(Sulphw-cowse) deposit, 558. 
, dimenuons of holes, weight of powder used, and quan- 
tities c^ stone broken in blasting at, 200. 
, ptecipitatdon of copper from mine-water at, 572-3,-^7. 
„ , introduced from Cornwall, 585. 

, mibtermneaa temperature at, 738,-52 j Tables XXXQI. 

XXXV. 
r, in granite, (?) 176, 341, 681-5. 
., gneiss, 526-7. 

, clay-slate, 558-9,-98, 608, 715-17. 
,, Itabirite and Jacotinga, 225-6,-32,-86-7, 341-2. 
, homblendic (trap) rocks, 489,-74. 
, „ and felapathic, alternating with calca- 

reous, rocks. 71, 124-35. 
, carboniferous Blatea, 603,-22. 
, „ limestoDes, 622. 

■, directions of, 124, 232, 526,-58,-98, 608,-22,-81, 715. 
, approximate the directions of one series 
of joints in the rocka, 124, 559, 681. 
, dips of, 124, 232, 474, 526,-58-9,-98, 608,-22,-82, 715. 
— , at higher augles than those of the lodee, b27, 682. 
— , towards bodies of granite, 125, 682. 
., widths of, 125, 226,-32,-86, 841, 489,-74, 627,-58-9, 



Cnss'veins, 



598, 608,-22,-82, 715. 
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CroM-vema, oompoaitionfl of, \ih,-7h, 326,-32,-87, 841, 489,-74, 
527,-59,-98, 608,-22,-82, 716. 
„ , in different locks, 1S5, 608,-22,-62, 

-, Btractnre of, 125,-6, 683. [716. 

■, do not aInajB appear at the sur&ce, 717. 
., sometiines of inconsiderable horizontal and vertical 

range, 129, 226,-82,-86, 341, 717. 
', appearances of their opponte trails, 71-2, 126, 439v74. 
•, influence of their widths on the extent to which thej 

displace (htavt) lodes, 685. 
-, the Htme, heave the same lodes different distances at 
different depths, 717; Table XXTII. 
„ , nmply intersect a lode In one spot, yet luave 
it at another, 717 ; Table XiVm. 
-, heave a lode, but merely intersect certain of ite branches, 



; heave different lodes different distancea at the same 

depths, 127. 
-, heave different lodes in different directions at the tame 

depths. Table ZXUl. 
-, different, heave the same lodes differently, 127, 558, 
717; Table XXIV. 
, , htave different lodes amilarly, 127 ; Table- 
XXIV. 

.-., influence of the angles they inclnde, on the extent of 

heaves, 127. 

, proportionB of heaves, and of simple displacements, by, 

684. 

, sometimeB intersected by lodes, 129, 685 ; Tables HI. 

XXIV. 
Ctvwiidale, ventilation of, 220. 

Crozier, J. W., Esq., on the fall of rain at Ontonagon, 478. 
Crystals of topaz, 807-8. 
, euclsae, 307. 

, gold, 217,-36,-41, 302,-3,-56,-9. 
, „ , of different forms, are of unequal richness, 336. 
„ copper, 431-2. 

, thdr relations to the crystallme forma of their 
matrix, 482. 
, moat abundant in the least prodnctiTe parts of Zocbf, 89, 681. 
Crystalline structure, more prevalent in the cross-veins than in the 
lodes of ChaSorciUo, 125. 
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CiTatftUine uttiou, detennined in eatnrated nlotioiu, by tlie intio- 

ducCioD of Bolid sabatuiceB, 713. 
Oubart UniUd minet, on the argentiferous Ieftd-<N« of, 120. 
Citddra, proportion of tiit-oie in the vdn-Btone of, 472. 
Ctm^a, propordoa of gold in tha Jaeotinga of, 268. 
Cumberland, proportiona of fdlrer in the leftd-orea of, 108-9. 

Esq., on the preparation of lima from ahellfi in Chili, 155. 



Damttl, Wheal, profita realized «t. Table XIV. 
Danda, on tie copper-bearing bede of, 7. 

Daoiel, John, Esq., on the method and coet of stamping Toin-Ertnnes 
near Lake Superior, 425-6. 
' ■ I » 11 of eatracting lurge maasea of na- 

tive oqpper from the minee, 427. 
' , „ precantiona adopted to preveDt the effecta 

of cold in mines, 478, 734. 

, „ man-engine at the Cliff mine, 439. 

Darlington, Jobn, Esq., and Phillips, J. Attbor, Eeq., on tihs prodace, 

coats, and profits of mines, 459. 
Darlington, Weil Wheal, on the nlTer-orefl of, 116-17. 
Dwin, Charlea, Esq., on the valley of Copiap6, 140. 

, „ sounds occasioned by mOTing-aand, 

140. 

, „ beds ofshells at considerable elevations 

in Chili, I55r9,-«0. 

, „ methods by which ores are brooght t» 

tiie surface, in (Ml, 147. 
Danbre^, U. A., on the rocka and metallic) , „ ki« e 

, silver and silrer-orea „ , 100. 
, (supposed) prevalence of floor in tin-lorfea, 



Daubnisson, If. 



„ auriferouB sands of Hie Bhioe, 348,-51-2, 
356,-8. 
on the ventilation of mines, 220. 

„ Pwportiona rf silver! J g^ jQj_2 

in the ores) ^ ' 

„ „ „ France, 104. 

Esq., on the produce and profits of Wheal Butler, 
and Poldice, 451-2. 



Davey, Richard, 
Wheal UitUy, 
^imaj, Capb Simon, on tine yeatxlalion of mines, 
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Dmi, Dr. E. H., and Sqnier, E. G., Esq., on aodeat nining-worki, 
WMponB, and ornAmeatB found nenr Lake Superior, 416,-18-19. 

Davis, G. U. M., Eaq., on the produoe and profits of Wlual Aljrtd, 
446. 

Dft«Bon,Princi[M],J.W.,ODtliefbaEilFloTao£New Brunswick, E>05. 
I ■■ ■■■■ — ■ — , „ copper-ores of tie Nova Scotian coal- 



Dawson, S. J., Esq., on the detrital gold of Canada, 884. 

Dean, ATtlinr,Biq., <nt the auri&roiu depootsof Merioneth, 635,-6. 

Dtbrii, calcareons, filling joLota is limtetone at (3iASarcilk>, 76. 

, ferruginoTu, „ IlabtriU, at Agoa Q/tmU, 225. 

Deeioteres, on the iron-orea of, 40, 

Declination, magnetic, 3, 69, 177. 372,-95, 405,-92, 611,-13,-15, 

620,-81r^l, 608,-16^^7,-47,-78, 708. 
Deepening mines, effecte of, on the temperature of water entering 

them, 764. 
Deflection of nlver lodei by a metalliferous bed, 76, 82. 

• „ an anriferouB depomt by a crota-vexn, 232. 

Ddirio, extent and produce of works at, 124 ; Table XIT. 

■ , quantities and qualities of ailver-ore obtained at. Table IT. 
De Luc, M. A. J., on all«mationa of gnmite and slate at Cook'i- 

titchen, 668. 
Deo (Devi) Dhoora, granite-Teins in mica-slate at, 27. 
— . . .- _ ^ temple, ar^cial rock-basons, and cromlechs 

at, 27—8. 

Deptha, different, composilion of metal- 1 90-8, 108-21,-94-6,201- 

li&rons depoaits at | 208,-31-3,-5,-41,-79-80, 

284,338-40,-82,486,-78, 

585,-45-60,-66-8,607- 

608,-16-21,-67-9,-705-9. 

, „ , wUduof „ , 180, 685. 

, „ ,hArdneBof „ ,199,200,478; Tables 

vu. xxn. 

, „ ; auriferoufi ) proportiom of gold ) 203,-6,-80,-2, 
depoeitaat, ( afforded by, 1 285,-41,-5,-84, 

831,-82. 

, „ ; „ , qualities of „ , 205,-86, 888. 

eof ) 



alloy of 5 



, 206r^6. 



, decline more rapidly in Itabiriie, 
(JacoHnga) thou in cIay-Blate,831. 
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Depllu^ ^ffennt, load-lodes &t, f^oportionB of ailTer extracted from 

ore afforded by, 708-d. 
-'■■', „ , widths of crota-veini at, 685. 

, „ , extent of diaplacementa (heavti) at, 685,717. 

, „ , sabterranean temperature at, 724 — 80 ; Tables 

xxxn.— xxxvn. 

, rate of JncreaBed, in minea, 448, 608, 748,-fi4-5. 

DerbTahlre, proportions of silver in the lead-orea of, 109. 

—, miners brought from, to work the minea of North Deron, 
Dttcoberta, rocks and auriferous depodts of, 298-9. [109. 

Detcubridora, discovery of silver at, 69. 

-^— ^ — , direction, dip, composition, and stmcture of th« lode 
at, 91,-8. 

, extent and produce of worka at, 124 ; Table XIV. 

DeaempeSo, on the rocks of, 72. 

, directiona, dips, and characters of the loda at, 81, 90-2, 

, extent and produce of works at, 124 ; Tables IV. XIV. 

DrtrilM, 42-8, 70. 

, auriferous, 3, 342-60,-84, 498, 627-88,-42; Table X3M. 

, etanniferoos, 629-30^95. 

, copper-bearing, 488-7. 
Derouabire, stanniferous granite of, 175. 

, proportionB of silver in the lead-orea of, 109-10. 
— '■' ■ , Consolidated 2Iines, precipitation of copper at, 584,-92. 

-, ■ , prodnce, expenditure, and profile 

of, 458. 
Dhodnlee, the quartz-rocks o^ used for constroctiDg furnaces, 80. 
Dhoora Devi, cromlech and sculptured stones at, 19. 
Dhoora Kanhi, iron-orea of, 22 ; Table I. 
Dhtiimi&k6te, the slates and mliceoup limestones of, 34,-6. 

, „ iron-ores and fumaceB of, 38, 57. 

Dkunpoore, the slates and limestones of, 19. 

' ■ -, bunches of copper-ore at the interaectionB of the jointa 

in, 15—16. 
IQamonda, discovery of at the Corrego de Bus Miguel, 242. 

• , antlqnitieB discovered amongst, or in the immediate 

vidnity of, 344, 
Diatoms in raised beaches identical with' those in the present aands 

of the Pacific, 160. 
Dick, Allan, Eaq., on the specific gravity of smelted copper, 429. 
Dickson, J., Esq., on an aadent bidian village imbedded in auriferoua 
gravel, 884. 
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Dieot, M. P. Tftn, on the detrital tdn-ore of Bancs, 631. 

Dietesch, F. Esq., on the cm of toditan amalgam in Braziliaii 

radnction-worka; Table XXH. 
Dip, of metalliferoiifi deposts, i, 5, 7, 9, 11, 19, 20,-2,-6,-6,-8, 30, 
88,-5-7,-9, 41, 71, 80-1, 161,-4, 
810,-72,-75-7,-9, 408-9, 620-1, 
632,-42,-75,-96, 604,-16,-18, 
620-3,-37,-47,-52,-74, 704,-37. 
—~—, „ , hsobIIj greatest when rich, 189, 270, 

, „ , gteater when they hsTe a. N. — S. than 

■n E.— W. directioQ, 405—9. 
— , of ftoriferona depoaits, generally, confoimable to Btructore of 
the rocka adjoining them, 
810,-72,-6-7,-9; Table 
X. 

, „ 1 ,1 I puftUel to the contooT of the 

nearest moontain nuigei, 
310; Table X. 
—, of llie greatei number of lodes, towards the nearest granite, 
676,-88. 

, alteration of dip on panng from Manto mto limoBtone at 

Chafiucillo, 82. 
— , of eroai-veim, 124,-B, 489, 526,-^8^-75,-98, 608,-22,-81 r^, 
715. 

, „ , higher than the dip of lodiB, 526, 682—3. 

, „ , towards the granite, 126, 682. 

, etrata different on oppoote aidee of a crou-vein, 71, 82. 

Dhtg Dong, proportion of tan-ore in the vein-etone of, 472. 
DiiecticmB of metalliferons depoaitB, 4, 6, 7, 9, 11, 19, 20,-2,-5,-6, 
28, 80,-8,-5,-7,-9, 41, 71, 80-1, 161,-4, 309,-72,-6,-7, 
379, 408-10, 520-1,-82,-42,-76,-96, 603,-16,-18, 
620-3,-87,-47,-62,-74, 707,-87 ; Tables I. H. X. 
' cd anriferonsdepodtansaallyooQfoTm to tlie strike of the 
rocks abore and below them, and to the directions of 
the neighbonring moontain-chaina, 310,-72,-5-7,-9 ; 
Table X. 

of croM-MiM, 124-5, 439, 526,-68,-75,-98, 608,-22, 

681,-5, 716. 

1, 127-56, 226-6,-82,-86-8, 841-2, 439,-74, 608,-27, 
558-60,-75-6,-98, 600,-22,-81-5, 715-17, (See 
Heaves. Intertectums, Leapt. Throwe.') 
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Di^haemmtt, luiinnttl, of rooks by met^li^oos (vdn») deponti 
(?) 657—60. 

, „ ,' „ byiMWMmtw, 71, 126,-80-1,-S, 

225-7,-86-7. 

, „ , „ „ 0«rti»l), 225-6, 

286-7. 
- ' ' , „ , of metaUiferouA 1 by jtantB in the rocks, 
deposLte J 163, S41, 559. 
' ' " , n 1 It fcy croM-pei'tw of diSei- 

ent widdiB. 127, — 9, 
558, 665. 
■- — ^ — " , „ J „ by tlie oame erou-vein 

at different depths, 
598, 685, 717. 
, ,1 , *, »t Bome, bat ample 

interaectioiiB only at 
other, depths, by the 
suae croti-vtmtf 
6B8, 717. 
, „ , „ by different (ranoAa of 

the same crou-oein, 
596; Tsblai XIX. 

xxm. xxiv. 

— ■■' ' ■ , „ , „ by crou-veirtt of Bmnll 

vertical and horizontal range, 226^2, 
287, 717. 

" - " i I, , of diffareat metallif eroa> depomti (lodtt) 

by HiB same cnMi-txtn, Tables XJUII. 
XXIV. 

■^^ , „ , of BOme, by other, mstolliferooa deponts 

(Met), 127-^, 498. 

, .. , of metalliferon. depodtal ^ g^?. 

oontammgorea ofj "'"*"'* ""■ 
t „ , „ copper, 668-60, 

598, 683-4. 

, ,. , „ lead, 716-17. 

■ . » , „ mlver, 127—8, 

527. 

^-t I, , „ tin, 684; Table 

XXVI. 
t ,1 , of metallifetous depoaitBl iron-pyritee. 
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Diaplacflm wtBi li<simitBl, 



of metaUi&nnis depontal gold, 183, 225, 
ooatainingj 232,-87, 341. 

of metaUifarooB ) . ., „o„ , 

depoif) "e™"-. 683-5. 
„ in gneiBB, 527. 

„ in claj-Blate, 188, 493, 

558-60,-98, 716-17. 
„ in elvan (porphjTy), 

681 — 6; Tablw 

xxm.xxiv. 

„ in felspatliio and liom- 

blendic rocks, 439, 
474. 

„ in ItahiriU and Jaco- 

«B^, 225-6,-86-7, 
841. 

„ in calcoreona, alter- 

nating with f elepathic 
& homblendic, rocks, 
125—9. 

„ in l^e coal-measores. 



extent of, 127-8, 439, 558,-75,-98, 684- 

685, 715-17. 
towatda tha greater angle, 127-8,-83, 841, 
527,-^8,-60,-75,-98, 684, 
717. 
„ smaller angle, 127—8, 439, 

558,684,717. 

„ right-hand, 127-8,-88, 341, 

527,-58,-98, 683-4, 715-17. 

„ left-hand, 127—8, 341, 439, 

474, 558—60,-76, 684, 

715 — 17. <See Eiavea. 

Interiectiona,) 

Displsoementa, Tortical, of rocks by metalliferoos d^>oeita (T), 657- 



, , „ by croaB-vemt, 71, 126,-30,-1,-S, 

225,-86-7. 
, , „ ], of small Tortaoal and 

boiizontal nuage (partial), 225-6,-86-7, 342. 
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Diaplacements, Tertical, in alrer-mines, 71, 126,-80,-8. 

. » , in gold-mines, 226-6,-86-7, S42, 

I » , towards the greater angle, 126,-S0,-l,-8. 

■ . .. , „ smaUerBngle, 225-6,-86-7,341, 

(See Leaps. ITtrowa. Inieneetioni.) 

DiweminatioQ, of metala and ores throngh rocks : 

gold, 175,-7,-86,-96, 265,-81,-99, 800,^-2,-3, 

813,-16,-20,-2,-73. 
silver, 114,-19; Table IV. 
copper, 403,-67,-76,-96, 600,-8,-9. 
dn, 175, 664,-6. 
DiTining fDowsing}.iod, tie, stiU used in Dauphiny, 527. 
Dcebereiner, M., on the platdna alloyed with gold in the sanda of the 

Rhine, 360. 
Dol, on the grapliite of, 40. 
Bolcoath, on the rooks of, 447. 

aubsidence of the rooka (Country) and lodaat, 666. 
native silver and nlTer-ores of, 113. 
proportions of da-ore in the vein-stone of, 472. 
separation of tin-ore from its matrix by the natoral 

action of running-water at, 851. 
ancient work* at, 146, 447. 

improved f^atem of mining at, 448, 645 7, 

conditions under which blasting takM place at, 200. 
ventilation at, 220. 
plana and sections of, 448. 

prodnce, expenditure, and profit at, 447 ; Table IV. 
Dolcoath, Iforth, on the silver-ore of, 113. 
Bolomite, the, of Brazil, 178. 
Domeyko, M. 



., on the rocks of Quebrada Seca, 161. 

calcareous d/brta of ChaAardllo, 75. 
hydraulic lime of „ , 76. 

gold-minee of CSuli, 167. 
detrital gold of Cliili, 845,-60. 
Btotistica of mines, and jninera of Chili, 
148-9. 

, „ the climate of Chafiaroillo, 724. 

Don Pedro North d'el Se;/, on the proportion of gold in the JacoUnga 

of, Table XXn. 
Douglas Houghton (Eemeood) mines, on the rocka of, 4S6-7. 

(copper-bearing), 
3, of, 474. 
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DoagUu Soughton (Samaood) minas, on the lode of, 468-74. 

— ^— , „ proportiona of (natiTe) 

oopper extracted from, 
and the coet of ez- 
tmction, 471 — 3. 

— — — — , „ fAmvMj displacements 

of the lode hj a croea- 

vein and a joint, 474. 

, „ fonnationoficeander- 

groond at, 478, 7S4. 

Downhill, altered value of land at, in conaeqaence of mines having 

been opened in it, 694. 
Drdkt Walls, on the conditioiu under which blasting takes place at, 
200. 
■ , „ proportion of tin-ore in the vein-atone of, 472. 

Dre$tmg (washing and cleaning) aurif erons PTritee, 1 96-9, 203, 3S7 ; 
Tables VL" VII. 

■ Jacotinga, Table K. 

'■ quarts, cost of, Table 

xxn. 

Drift, deposits of, 42, 460-84, 622. 

, „ , containing masaea of native copper, 483,-7. 

, w , „ „ gold, 842,-8,-58-9,-88. 

, „ , „ cryatalfl of gold, 856,-9. 

Dnchanoj, and Bivot, MM., on the proportions of gold and silver in 

Hungarian orea, 100-1. 
Duchg, Wheal, on the silver-ores of, 114—15. 
Duck, gold discovered in the crop of a, 856. 
DucHnfield-colliery, subterranean temperature at, 754-5. 
Dnfrenoy, M., on the detrital gold of Siberia, Table XXIL 
Du Noyer, O. Y., Esq., on the rocks, lodet, and eubroarine works 
at Knoctmahon, 693-7,-9-601. 

, , „ rocks and lode» of Kenmue, 611, 

616,-18,-21-2. 

, , „ limestone of Brownatown, 622. 

Dapee & Co., Meaara, on the production of copper atLake Snperior, 

488—9. 
Durham, proportions of ailver is the lead-ores of, 108. 
DmaS, Capt Paolo Eodrignez, iron-ore amelted by, 287. 

— . , native copper and gold obtaioed by, 

286. 
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Dnrocher, U., on the proporlioDi of ulver ia the orea <tf Normy, 

100. 
DalieB, Dnoa (Eoy«Itiea), &o., 62-8, 208,-89, 347,-60-70, 442-7,-9, 

451-4,-6-60, 588 ; Tables VIL K. XIV. 
Dnval, G. Y., Esq., on the gold-depomta of Gongo Soco, 258, — 72 ; 

Table XXn. 
Dwarra Hath, on the granit« of, 2, 29. 
, „ detritufl near, 46. 

— — , „ templea at, S. 

Earditton, on depoeits of copper-ore in the New Bed Sandstime of, 

, „ Bubtommean temperatuia at, 515, 750. [515. 

Earoings by minera and sineltera in Upper India, 60—1. 

„ waahete for gold (Feiflcadores) in Brazil, 358. 

■ „ minere in Anstralia, Brazil, Chili, and Notb Sootis, 
Tables V. XXU. 

„ Snperintendenta in Chili, Table XXIl. 

Earthquales, 49, 157. 

, elevation of land in Chili by, 157-8. 

Edinburgh, extFeme and mean temperatures at the sur&oe and 

undergronnd at, 777. 
Edacation of black (slave) children in Brazil, 295-6, 
Edwards, Mr. T. W., on the iron-formation of Antonio Perma, 213. 
Eels in mine-water at Botatlaci, 717. 

Ehnttfriedtndorf, (robternuiean ten^wratnre in the tiii-miiie o^ 757. 
Elastic sandstone at Villa Rica (Onro Freto), 210. 
Elevation of land at Caldera by an earthquake, 157 — 8. 
£itK»i, course* and iunehet of, 660-2,-70-1. 
Emeieon, G. D., Esq., <m a mam <rf copper in the drift near Onto- 
nagon, 465. 

.1 . .1— I _ ^ on the hsava of lode* at Ontonagon, 474. 

■■ -, „ native oopper of Minesota, 476,-7. 

' — J ' — , „ produce of the oopper-minea near I^ke 

Superior, 489. 
, „ Tentiladon of tlie National mine with 
warmed air in winter, 47S. 
Engines, Man, 489, 609. 
- — - — , Steam, placed onderground, 609. 

Englinh Miiung Companies engaged in working the gold-minea of 
Brazil, 178,-80,-2,-4, 209,-18,-24-86,-87-41,-8-97, 808-4, 
867-8. 
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Bntnnoes to Chilian mines closed by locked gates, 91. 
Eaja, J. S., Esq., on the jointed structure of granite, 75, 672. 
Bpidote, occurrence of, 80, 898, 

Eschw^, Baron von, on the elastic sandstone of 'Villa Rioa (Onro 
Preto, 172, 210. 
Itacolumite of Brazil, 172, 
clajr-slats of „ , 173. 

altemationB of Itacolumite and clay- 
slate, 211, 312. 

Itabiriteot Braail, 172, 211, 

298. 
Carvoeira of ... 
goldTmines of, 



crystals of gold in 

the Canga of, 

quantiticB of gold ) 

obtained in ) ' 
iron-ores and fur- ) , 
nacea of, ) 

topaz-mines of. , 

e of the works at, 124 



, 237—8. 

, 184, 244, 

300-1. 



„ ,217. 



, 175, 218, 

236-7. 
,306. 
Table XIV. 



Eiperotua, extent and produt 

_ ..| quantities and qualidee of the ores obtained; Table IV, 

Etheridge, Robert, Esq., on shells in the raised beaches near Caldera, 

156. 

, „ plants in the oool-measurea of New 

Brunswick, 504-5. 
Bnclase, matrix of the, in Brazil, 808. 

Europeans employed in the mines of Chili and Brazil, 152; Tables 

V. VI." IX. 



predpitataon of cop- ] 
per and production > 
of ochre ) 



Table XVin,« 



Evaporation, difEerent amounts of, afEected the speed of the water- 
wheels at Ooftgo Soco, 851. 

Exmovth and Adami, Wheal, proportions of mlver in the lead-ores 
of, 110. 

£gMCtattiKi, on the New Red Sandstone, and the copper-ores obtained 
from i^ at, 5I4. ' 
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ExptcU^na, on petioleam of, 516. 

Fahbm, on the ores of, 543. 

' ■'■■ , „ DM of fire to ud operations of the "'""b at, 51. 

'■ , on an accident at the •voAa of, SS5. 
Fairbaim, W., Esq., on subterranean temperatnre at Duckinfield, 751. 
Faisoadores (ffold-ttreameri), their modes of work and earnings, 
Fall of water, on veatilation hj means of a, 319—20. [357—8. 
Falmouth, East Whtal, proportiona of mlrer in tlie lead-ores of, 120. 
Ft^mtnak, Wheal, precipitation of copper by lime at, 585. 
Falmouth Harboni, injury to, hj evd and mud from the mines, 858. 
F«.d.7, Dr., bi. «iJjd. of tb.^mj^^^ 1 g^^ ^^^^ j,,^ 298. 

—■— — '■■ ■ , „ the iron ores £ ) aai 

slags of} " •'''**• 
Farmers of Eoyaltiee, their proportions of iion-oies raised in Komatm, 

56,-9. 
Feaihentonhaugh, G. W., Esq., on the auriferooBlyj^^^ „„„ -.j 
depoataofj ^^ ' ' ' 



detritalgoldo^ „ ,884. 



Felgpthic di7, 8, 2S8,-^,-8, 807. 428. 

kAb, 164, 888, 492, 617^-80-1,-8,-41,-94, 686,-71, 

701-2,-86. 
, temperatures of minee in, 755-8 ; Tables XXXHT. 
XXXV. 
Fire, ocoamonally used underground to aid the operations of the 

miner, 61-2, 415,-19. 
, ^ (it the surface to soften the r^-atoneB pre- 

yjonslj to dieir being stamped, 425. 
Fire-flies used for lighting die Brazilian miner at his woi^ 209. 
Fire-»Uet, wikt and lode of, 464. 
Fish, existenoe of, in mineral-wat^^ 854-5, 717,-Sl. 
Fiteooret, on the iron-ore ai, 64. 

Ktspatrick, Mr. T. C, on the gold obtained from ct«p of a dnek by, 
Flags, Lingnla, of Merioneth, 685—7. [856. 

Flexures in ZU>hirite and Jacotinga, 228^2,-76. 

„ trap-rocks, S95, 406. 

jF7ik»uu, 71, 598, 715. (See Oou-Mtu,) 

— (vdns of d.«s), sometimes parallel to the lodet in Chailar- 

cillo,81. 
Fluor, as ingredient iu lodet 8. of the Caradon granite, 678-9. 
^^ , an ingredient in ^-lodet, 680. 
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Food, aoBk of, in CHafiudllo, 160 ; Table T. 

, of Blares in Bnzil «nd Tirginia, 293, 8S2. 

— ■— , of eerfe in Iberia, 84S. 

Forbes, Darid, Esq., on the anriferonB deposito of M«i!oneth, 686-9. 

— , „ quality of die gold of „ , 642. 

■ , „ detrital gold of BoliTia, 860. 

Forbes, Prindpal J. D., on the climate of tike Alps, &2S. 

— , „ temperature at the surfiuse and at 

various depths near Bdinbo^b, 777 
Forbes, Sit John, on a spring of fredi-water beneatli the sea at 

Botailaci, 589. 
Forests, 21, 5&, 61, 296, 890, 416. 

— , succession of different growths in, 416. 

, destruction of, 21, 65-6, 843,-90. 

) „ , consequences of, 844. 

forest mine, ancient implements diacorered in the, 415. 
Forges underground at Bearkaoen and Wheal Vor, 610 
Forster, Weetgarth, Esq., on pipt-veina of lead-ore, 620. 
FoBsiliferouB rocks of the Idskeard ... distariot, 700. 



Merionath 


^^ 


,686. 


Widdow 


„ 


,540. 


WaterfoTu 


„ 


, 593,-6. 


Kerry 


„ 


,613. 


Ueath 


„ 


, 623,-5. 


New Brunswick 


„ 


, 503,-4. 



Foster, C. Le Neve, Esq., on the Molybdenite of Mount Sorrel, 654. 
Foster (J, W., Esq.) &lon the rock-fonnations of lake Superior, 
Whitney (J. D., Esq.),) 885-^04,-89. 

. , ,j iran-cffes of Lake Superior, 888-9. 

, „ copper-fcdM of „ , 405— 

412,-20-5,-7-8,-31-4, 436,-9, 

466-7,-75,-7. 
■ ' ■'- ■ ■ ' — , „ native silver of Lake Superior, 

419,-86-7. 
, „ crosj-vei'n (Slide) at the C?(J mine, 

489. 

, „ drift of Lake Superior, 488—5. 

, „ ancient mining-workB near Lake 

Superior, and on the weapons, 

tools, and implements found in 

them, 412-17,-19,-75. 
, „ tempenituie at Fort WiUdns, 477. 
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Potter (J. W., Esq.) &l<»i the temperature of the wster in Uu 
Whitney (J. D., Eeq.), ) Superior, 477. 

^-^ , „ Bubterrnnean temperatnre, 73S-4. 

'— ■ '■ ■, „ 'unomit of rain at Fort Brady, 177. 

Fowty Cofuolidated minea, on the naliTe nlver of, 118. 

— — , „ produceuidpiofitBof,456; Table 

XIV. 
Fox, Bobert Wen, Esq., on the Btrooture of «rott-cour»t», 461. 

, „ BubtensneBO temperature, 728,-60-1, 

Fri^a, on the auriferous talc-slate of, S01,~20, 732. [762,-fi. 

, „ aabterranean temperature at, 732. 

Fraacie, Capt. Francis, on sabternoean temperature at Wheal Vor, 

764. 
Francis, Mr. Henry, on the coincident directions of lod^i and glens 

in West Comvrall, 718. 
Francis, Mr, William, on the gradual filling of Camon valley with 

■and and mud from the mines, 353. 
Francitco Nuevo, San, extent and produce of the worlcB at, 124 ^ 
Table XIV. 

—■— ■( quantitiee and qoalitiea of silver-oro obtained 

from. Table IV. 
Fhtncieco Vt^o, San, extent And produoe of the works at, 124; 
Table XIV. 

, quantities and qualities of mlver-ore obtained 

from, Ta^le IV. 
Franci$qttilo, San, extent and produce of the works at, 124 ; Table 

XIV. 
-■■' ■■ ■ ' , quantities and qualities of silver-ore obbuned 

from, Tobla IV. 
Franklin mine, on the costA and profits of the, 459 ; Table XIV. 
Frank UiUb, proportion of silver in the lead-ore of, 110. 
Freiberg, establishment of the Mining Academy at, 691. 
FrUndihip, Wheal, on the inclined tramways of, 144. 

, „ produce and profits of, 459 j Table XIV. 

Friendthip, North Wheal, proportions of silver in the lead-ores of, 

no. 

Fuel, charcoal as, mann&ctore and coat of, 55-6, 219,-61-2, 890. 

, „ , from hardwoods better tlun from soft, 55-6,219, 

390. 

, coal cheaper than wood as, even in tlie forests of Lake 

Superior, 478. 
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Poller, Drt Thomaa, on the sUver of North Devon, 109. 
Furnaces, Hinutlajan, blast sapplied b^ air-bags of akin, worked by 

hand, 54—5. 
'-■■ , Brazilian, blaat supplied by &U of water into a pneu- 

maldc trough, 219,-60-1. 
Fvrxt Hill Wood, proportion of tin-ore in the Teia-stone of, 472. 

Gad and jack, skill of Coroish miners in using, 152. 

Galena, 100-10,-16-21, 876-7, 545,-8-9, 615,-20,-40, 703,-8-11. 

, argenlaferons, 100-10,-16-21, 545,-8-9, 615-20,-(?) 40, 

703,-8-11. 
, „ , enclodng threads of native silver and maBSes 

rf Titreons ore, 120-1. 

, auriferoua, 100, 378, 549, (?) 640. 

OaU^ iroa-mino of, 22 ; Table I. 

Gama, Col. Ignacio da, on the gold-mine of Catta Preta, 237. 
Gambling, prapenfdty of Chilian mineia towards, 91. 
Garby, John, Esq., on the native silver and silver-ores of Cornwall, 
Gardner, Dr. Daniel, on the gold-mine of Catla Prtta, 287. [118. 
Gardner, George, Eeq., on the gold-mines of Brazil, 170,-85, 245, 

303, 500-2. 

, „ detrital gold of „ , 848. 

, „ fishes of „ ,354—6. 

, „ Bceneryof , 169, 297. 

Gamete in the copper-bearing- rocks of Chili, 161. 

„ anriferous depomts of Virginia, 881. 

Garnett and Moteley mines, on the rocks of tiie, 379-81, 732. 

auriferonsdepomt of the, 381-3. 
proportions of gold at different 

depths in the, 383. 
qitality of the gold, 881. 
detrital gold of the neighboor- 

hood, 884. 
subterranean temperature at the, 

733. 
food of the slaves at the, 382. 
Oarras (Qvamtck), proportions of silver in the lead-ores of, 118. 
Oarraa, South, proportions of silver in the lead-ores of, 120. 
Gas, isBoe of, from joints in the Itabinle at Gongo Soco, 250. 
^— , inflammable, from crevices in the anriferous formation at Morra 
Velko, 196—6. 
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Gaa, inflammable, fiom vegetahle matter oml^ing atreinip-tiii-ODa 

sear Perran Wharf, 453. 

, cool, naed for lifting ths midergroand works at BalUnoiddtn, 

669. 
Geacb and Webb, Heesrs., on the Caradon, Menheoiot, Lanreath, 
and Samt Pinnock districts, 65 9, -6 1,-4-5,-76-7 ,-95, 704,-15-16. 
Geikie (Archibald, Esq.) and Murchison (Sir Koderick Impey), on 

the gneiBsoBe rocks of Broadalbana, 646. 
GeOTffA, on the aariferous rocks of, 871. 

, „ an ancient Indian Tillage entombed in tbe anrifeioua 

drift of, 884. 
Geaner, Dr. A., on copper-mining in Hew Bmnswick, 506. 
GeTserbeig, on the stanniferoas porphyry of, 665. 
Gilbert, C. S., Esq., on the mlver-ores of Cornwall, 111, — 14. 
Gilbert, Davies, Esq., on the argentiferotiB lead-ore of Wheal Rou, 

119. 
Giles, Mr. John, on the alates of the Caradon district, 667. 

.,.- — .. , „ „ Liakeard group, 700. 

, „ elv<m» of CanMlon, 671. 

, „ falspathic and bomblendic Tocks of Sidnt 

Cleer and Henheniot, 672, 701. 
) „ lodM of Menheniot, Lanreath, and Baint 

Pinnock, 699-702,-6,-12. 
■ , „ nlver saeociated with the lead-ores they 

afford, 708. 
GiUman, Bobert, Esq., on the produce of gdd at Clogau, 641 ; 
Globe, the, speoifio gravity of, 1S6. [Table XXU. 

Gueiae, the, of Dauphiny, 517. 

, „ , of the Qarttet and MoaeUy mines, 879. 

, „ , of Breadalbane, 646. 

Goats used as beasts of burden in Upper India, 47. 

Godoi, Juan, his discoTery of silver in Chaiiarcmo, 69. 

Godolphin mine, profits of, 445 ; Table XIV. 

Gola, beds of gravel and sand above the bed of the river at, 45. 

Gold, of Australia, 175,-9, 348,-56,-9 ; Table XXU. 

, „ Banca,631. 

, „ Bolivia, 360. 

, „ Brazil, 163-370 ; Tables X, XXU. 

, „ California, 338-9,-43 ; Table XXU. 

, „ Chili, 166, 345,-60,-78. 

, „ India, 3, 46-7. 
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Ooia, of IralKid, 54»-50, fi27-S4 ; TMt, XXU. 

, „ New GnnulA, S60. 

'-, „ tlte Bhins, 346,-56,-8,-60 ; Tftble XXIL 

, „ ffiberia, 175.-7, 385-6,-40,-2,-3,- V6)-8>-60; Table XXH. 

— — , „ Virgmia, 371-S4 ; Table XXII. 

, „ Walea, 635-42 ; Table XXH. 

, dawminated throu^ grwoite, 3, 175, 320. 

• ~ • , „ blcose, micaceons, and chloritic rocka, 

177, 300-8,-20. 
, „ qoartz-rockB, 816. 

, „ dB7-fllate, 186,-96, 210. 

, „ calcareo-ailiceoiiB locka^ 245,-9, 304, 

816,-19,-23-4. 
— , „ ItabiriU (Jacotinga), 215,-19,-21,-42. 

, „ Carvoeira, 240. 

, ,; Conga, 217,815-16,-19. 

, , limited to certain portions 1 ^^. 8ir.20.-84. 

oc beds of granite, j 
— — , „ tiJooae, mioaceons, and chloride 

rocka, 176-7,-60, 298, 802, 
31 1 -12,- 15,-19,-20,-34,-72, 
636,-42. 

, „ qnarta-rookH, 178-9,-80-2, 812, 

334. 

, „ clay-Blate, 182,-3,-4, 312-13,-17, 

818,-20,-85,-49-60,-76, 
■ " ■. „ calcareo-EdliceouB rocks, 636-42. 

, „ Itabirite (Jacotinga), 214, — 16, 

221, 7,-35,-42,-6,-62-82, 313- 
814,-18-19,-25,-35,-75. 
, „ Carvoeira, 240, 

• ■■ — , „ which conform to the cleavage of 

the rocka, 178,-80,-2,-8,-4,-7, 
188, 207,-14,-16,-21,-3,-7, 
248,-5,-9,-98, 300,-1,-2,-9-28, 
372,-5,-7,-80. 
, „ which conform to the joints, 181, 

187,-8,-91,207,-21,-3,-99, 
828. 
—~-, limited to cotiun portjona) whichconformneitliertocIeaTage- 
or beds of rock, ) planes nor joints, 637. 
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K of, ita compoidtion, in gmiita, 46, 175, 311,-32,-4,-7. 
M I „ talcoBB, mioaceoiiB, sad chloritao 

rocks, 177-80, 209-11^-47, 
298-803,-11-12,-15,-20-1, 
332,-4-7,-72-83, 639-42. 
„ , „ quartz-HxAa, 181, 321,-32,-4,-7. 

„ , „ clftj-fiUtea, 182^,-94^9, 206-7, 

210,-98-9, 812-18,-21-2,-8- 
829,-82,-4,-5,-6,-7; Table 
TI. 
„ , „ caloareo-mliceoafl rods, S15-9^ 

815,-28-4. 
. „ , „ ItahiriU (JacoHnga), 213 — 16, 

22 1-4,-6-35,-42,-5-7,-54-84, 
286,-98, 308-4,-13-14^24- 
880,-2,-4-7; Table VHI. 
„ , „ Canoeira, 239-41. 

dip of (ShooU) nuBBes coinddeut with indnlationB 
of rocks, 206-7,-15,-16,-84,-59,-64,-9, 819,-23,-6. 
most plentdfol io most highly inclined portions of formationa, 

189, 270,-81, 310. 
relatioD between it and the') of pyritia quartz in clay-sIate, 
Etructure of its matrizj 184, — 97. 

„ of Jacotinga (ItabirUe), 259,-70, 

824,-5,-8,-9. 
lelatioa between it and the 1 in cl^-alate, 199 — 201, 338; 
hardneBB of its matrix ) Tablefl VIL XXII. 

„ in Jacotinga (Itabirite), 283, 

329. 
dlffereiit diBtribolion of, in different ores of iron, 328. 
cryetals of, in shallower parts of the rocks and in detritna, 

216,-36,-41, 308,-69. 
proportion of, disseminated 1 talcoee, micaceous, aod chloride 
through ) Todu, 177. 
„ , „ qnortz-rocka, 182, 321. 

„ , „ clBj-alateB, 166,-96, 321. 

„ > „ calcoreo-edliceons rocks, 249, 

321. 
„ , „ Jaeotinga (Itabirite), 255, 335. 

„ , cont^cd in ) of tslcose, micaceous, & chloritio 

certain beds) rocks, 177,-9, 320,-7,-78^, 

888, 686,-41. 
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proportion of. <=^J^ } ^ q^^.^ocb. 182. 321. 

„ , „ of ciajr-flUte, 184,-96-8, 201-«, 

827,-79. 
„ , „ of ItabviU (Jacotinga), 2&0-2, 

285,-79-81,826,-7. 
" ' diffeient I P"** °^ *^® eanw foTnudon, 888. 

„ , „ dep^ in tlie clBy-fllate Beiiea, 

201-5, 831; 
Tables X.XZU. 
„ I „ „ ItabiriU (Jacotinga), 

280-2,-5,-79-81, 
881; TablwX. 
XXII. 
„ , „ „ Carvoeira, 341. 

» I ('"■W"^ maaeeaaad of diut in Ttatmite (Jaea- 

tinga), 274-7, 880. 
analyms of, 834,-5,-60,-74. 
quality of, in granite, 333. 

„ , „ Ulcoae, micaceouB, and oUoritic rocks, 832,-74, 

883,642; Table X. 

„ , „ clay-slate, 305-6, 882,-88 ; Table X. 

„ , „ AoimtefJacotin^;, 286,-85-6, 332,-8; Table 

X. 

„ , at diffennt depths in the same formatiomi, 205-6, 

888,-75; Tables VIL X. 
„ , differs in orystels of different forms, 885. 

„ „ talcose, micaceons, and chloritic 

rocks, 179,-80, 299, 834,-7,-74, 

862, 642. 
„ „ qoartz-rocks, 334,-7. 

„ „ cUy-sUte, 306, 834— 6,^-7,— 40, 

877-8. 
„ „ calcareo-slioeona rocks, 642, 

„ „ Ttabirile (Jacotinga), 28$, SB5,-7. 

840. 
„ „ at different depths in the same 

rocke,206,-86,8S8,-40; Tables 

5x vn. X. 
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alloyed with antimoii;, 179,-80, 334<7r74. 
„ Msenic, 835,-7,-74. 

biamuth, 174, 834-7,-74. 
„ copper, 286, 335-7,-40,-59,-74,-5, 642. 

„ iroD, 885-6,-74, 632,-42. 

„ lead, 885-7,-40,-74,-7. 

„ palladium, 175, 215,-86, 885-7,-40,-59. 

„ platdna, 286, 835-7,-40,-60. 

„ rilver, 236,-86, 334-5,-7,-40,-59,-60,-74,-7,-8, 



, „ tellnrinm, 180, 299, 834,-6-7,-82. 

- ■ ', molten, of higher epeclfia gravity than native, gold, 885. 

minee, temperature of, 725— 83,— 5&--8 ; TaWee XXXIL — 

XXXVI. 

, detrital, ancient depoala of, 842-51,-83-4, 627-83,-42; 

Table XXn. 
, reoent „ , 46, 283, 348,-52-9,-84. 

, containatheiameallojaBthegoIdof theneighboaring 

mines, 859. 
, always of superior quality to ntins-^old, 359-60, 6S2. 
, crystalB of gold not nncommiMi, 356,-9, 632. 
, shaped implementa sometiineB mixed with, 844-5. 
, proportions of, extracted from stuid and gravel, 846, 
, oocaaioiially swallowed by water-fowl, 856. [358. 
, „ extracted from mud in die Btreeta, 217. 

, cost of QXkaoting, in various conntriea, 827,-46, — 8, — 58 ; 
Table XXH. 
^ quantity of, obtained in Australia, Table XXII. 

„ Bnwil, 366-70; Table XXU. 

„ California, Table XXII. 

„ Ireland, 638. 

„ Nova Scotia, Table XXII. 

„ Siberia, 846 ; Table XXII. 

„ Walcfl, 641 ; Table XXH. 

— , Royalliea (Due») and DnUea ) in Brazil, 208,-89, 361—8 ; 

pud by miners, ) Tables VIL IX. 

•^— , „ « . » Siberia, 327. 

Qotden, Wheal, proportion of silver in the lead-ore of, 120. 
Gold-Hill (California), aiiriferouB depomt of, 339. 

, aUoy of gold from, 339. 

Gonamena, on the stanniferous granite of, 664—5. 
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Oonanuna, on tJie aabterraneaa temperatore at, 746. 
Oongo Soeo, &e rocki o£, their directioQ and dip, 248—9. 

, „ , joints in, 260. 

, „ slate (aonfeTOOB at Camara), 183, 247, 

827r41. 
.11, „ calcaiQo-eiliaeonfl matter mixed vidi par- 

ticlefl of gold, 249, 804,-19. 

, „ Ilabirite, 249,-97, 818. 

, „ „ , man (Hone) of, imbedded in 

(yet containing lines of) 
auriferooB Jacotinga, 251, 
824; Table Vin. 

, „ „ , di^laced by email crow-wtM, 

286—8, 841. 
■ _ ..——J „ Jacotinga, the Qongo formation, 250, 

252-4. 

, » „ , M Cumba „ ,252-4, 

256-8, 

, „ » , n ., „ , both 

conform to the directiou, dip, and 

oleavage of the rocks above and below 

them, 248, 810,-25. 

^ ' „ Jacotinga, the Cwnba formation, at times 

thinly sprinkled irith gold, 

256. 

, „ „ , prodnctive, mortly, on certain 

parallel fines (veim) in both, 
255,-7,-62,-4,-5,-82. 
, „ „ , prodttctiTe, mootly, on certain 

thin lines (veina) of Hmited 
horizontal & vertical range, 
257,-66-7,-70,-1,-82. 
^ „ „ ;prodnctive on the same meridian 

.269,-70. 
^ „ „ , fttodoctive maaeeo (ahoctt) of, 

all dip (endlong, with the 
groorings of the rocks), to- 
wards tite E., 259,-63,-4,-6, 
270,-82. 
^ „ „ , prodnotive portions the most 

highly inclined, 281, 310. 
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Oongo Soce, Hba mAa td Jaeotinga, ptodnotive, componilion of, 26S- 
269, 311,-25-7. 

;, „ n , ,, , hatdneBB of; 283-4. 

■ ■ " ' " — , „ M I j> > diapcatiMi of itunM 

(tmggeU) and particlBB 
of gold in, 271— 80. 
, „ „ , » t proportions of gold 

oontained in, 274-7,-9-81; 
TaWea X. XXIL 
— , „ „ , prodoctiTe, quality of gold con- 

tained in, at different depths, 
285, 333 ; Table X. 
— ■ ■ ■■ -, „ „ , nature & proportion of tMsy of 

gold contained in, at different 
depdi8,286,S38; Table X. 
- — , „ „ , prodnctlTe, linea take* at times, 

the direotiona of ibe joints, 
264. 

" ■ " , „ „ , productive, influence of iho 

SUde on, 252,-67,-70. 
, „ „ , anproductiTB portions of, 270. 

■ ' , n „ , mBHBoa (hvnclut) at iron-ore 

wrought, 260-1. 

: , „ magnesian-liDiestone, 297-8. 

, ventilation of works by air inoing from jointe in the 
Itaiiriu, 250. 

, olimato of, 349,-52, 726 ; Table XXX. 

— .Mbtenaneatt temperature at, 727-9,-51,-8,-8; Tables 

TXXTT ,— xxxvn. 

■ ■ » Stmery %t, 290—6. 

• — -, oost of ejrtraoting gold at, 827 ; Table XXII. 

, quantities of gold obtuned by Eniopean miners, 284. 
■ — , amount of Duties paid to the Brazilian Goremment at, 
289,867; Tables EX. XIV. 

■ • , produce, e^tenditore, and profit at, 289, 867 ; Tables 

, fofeslB, postDiee, and soenery of, 290 — 7. pX. XIV. 

Goodair, J. G., Esq., ea the [voportioii of gold in iroii-|^tee at 

Ouro Fint>, 184, 822. 
Goorkhas, sttenticHi to the dnioage of mines by the, 60. 
Otsdon, J. N., Ek|., oa the rain-bll at Mom Velho, 849. 

. ■ -. .. .. „ aubterraneau 1 -gg <j 

tempezatore at ) " ' **'•"'■ 
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OvrUmd, Wheal, on the profit made at, 451 ; Tablo XIV. 

Goron, on iJie copper-bearmg t&lc-Hlate of, 5. 

Gtwan, a matrix of copper-ore, 162,-5,-7, 545,-64,-95, 605,-16, 

, „ lead-ore, 706-7. [624,-89,-76,-8. 

, „ a!ver-ore, 525,-34. 

, „ gold, 167,-88,299, 301,-2,-12,-73,-5-7,-81, 

549, 639. 
Graliaiu (CoUoott), Mrs., on the elevation of the coasts of the Pacific 

by earthquakee, 157. 
Granada, New, on ihe different qnalitioe of mine and detiital gold in, 

860. 
Granite, compoation of , 2, 29, 170,-t-6, 247,311,-85-7,662-4, 

, aniiferons, 8, 175-6, 811,-16,-20. [666-7,-72. 

, quality of gold in, 332. 

, alloy „ , 884. 

, Btanniferons, 175, 664-6. 

" , copriferons, 512. 
, Btrncture oi 8, 816,-85, 512, 673. 

— ■■-, carem in, 27. 

, pomtion of, in oppodte ddes (waUa) of lodeBf 657-60, 

, iaterlying dates, 658-9. [669-70. 

, Trana of, 8, 27, 886-7,-91, 490-2, 512. 

, relation of its contoor to the clearage of contdgnotts slttts^ 

259,-310. 
■ - ■■■-, relatire poadon to the dips fikoott) of ore in lodet, 82, 
, rate of blasting in, 200. [122, S59. 

- ■ '■ , quantity of it shipped from Cornwall, 666-7. 

', sabtensuean tempeiatare in, 756,-8,-60-1 ; TableaXXXIII. 
Graphite in the clay-slate of Upper India, 41. [XXXV. 

Qrtutg (ChanceUorOTiIle), anriferoas rocka of, 372-5. 
GiKvel, beds of, at great altitndes, 45, 66, 70, 156. 
Gmvity, speoific, of native copper, 429, 

., „ , „ electro-deposited copper, 429-30. 
, „ , „ „ , after oompreanon, 480. 

, „ , „ smelted coj^er, 429-80. 

, „ , „ native gold, 335, 431, 632. 

, „ , „ moll«n „ , 835, 481. 

Great Work, proportion of tin-ore in vein-Bt«ie of, 472. 
Gieenotone, 79. 398, 496-7,-9, 650-1. 
HOato, 499, 512. 
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Greenshme, dykes of, 80. 

Greenwich, extreme and maa temperatores at tbe surface and at 

YoriouB depdiB, 776-7. 
Greer, R. J., Esq., on the mean tempeiuture of Waterford, 739. 
Gregg (B. U., Eaq.) & Lettsom (W. G., Esq.), on the mlTer-orw of 
ComwaU, 116,-16. 
Grffpry, Capt. Thomas, on the rate of blasting at Drake Walla, 200. 

^—'^—^ — , „ proportions of tin-ore 1 . -b 

in the Tein-stone of ( it i 

Orylls and Battet, proportion of tin-ore in the vein-stone ot, 473. 
Gualaxo, character of gold obtidaed from the, 359. 
Guernsey, on the climate of, 735. 

Gneymsxd, M. E., on the rocks of Chalanchea, 518~I9, 

, „ metalliferous depodts of „ , 519-26 . 

— , „ climate (i the Alpa of Danpbiny, 528. 
Guuu <U Carvallo, veins (branches) of, 81. 

, horses worked underground at, 76. 
Gongolee, on the copper-mines of, i, 6. 
Gunnai, aunferooa auida of the B&mgunga near, 5. 
Outmit Lake, produce and profits of, 457 ; Table XIV. 
Gnrhwal, on the iron-fumaces of, 57. 

, Government Koyaldee of, 62-3. 
Guy, Capt. Benj., proportionB of gold &om the calcaioo-siliceous 

formation at Qongo Soco, 249. 
Gwinear, enbtenanean temperature in the district of, 752. 

Haidinger, H.W. von, on changes in the characters of copper-oree, 
Hall, C^pL Basil, on the valley of Copiap6, 139. [679. 
— , „ mode of bringing ores out of the Chilian 

mines, 147. 
HoU, James, Esq., on foemls from the aboies of Lake Superior, 393. 
Hals, 'Wliliam, Esq., on early copper-mining in Cornwall, 686,-90,-2. 
ILunbly, Capt. W., obeervadons on Gtmgo Soco, 257, 850. 
Hammer (Mallet), use of by miners in different districts, 151. 
Hansteen, Prof. Chr., on Magnetic declination, 620. 
Hardness, a favourable indication in the auriferous 1 828 ; Table 

depodtof jVoito Vetho.i XXIT. 

, at different depths „ , 199, 206 ; 

T^ble XXn. 
Hairifl, C^t. N., on the auiiferoua deposit of Ootyo Soco, 250,-~5, 
257,-60,-8,-8,-9,-71-4, 354. 
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HarriB, C&pt. N., on the matm&ctnre of iron at Qongo Soco, 262. 
Huris, ffir W, Snow, on the climate of Plymouth, 745,-9. 
Hartz, pTopoTtions of BUver in llie lead-ores of the, 101. 
Haughton, The Ber. Dr., on the deposits of snlphiiT ores in Wicklow, 
547,-53,-6-7. 
rocks of the Kenmare district, 611- 
614. 
,611- 



Hawkins, John, Esq., on 



metallif erona > 

deposits J 621. 

croM-Mtn at Ardtults, 622. 
driji at Kenmare, 622. 
pre<^pitation of copper at Bally- 
rmtrtagh, 674, 
, analjda of the hematite of BaUynmrtagh, 
547. 
limestone of Kerry, 613. 
grey copper-ore of 1 .,_ 
Ardtully, f *"• 
n the thtvwg of lodes in Cornwall, 226, 

copper-ores of the Paxjs monntaJD, 

674,-6. 

stanniferous porphyry of Geyersberg, 

665. 

BtavM, 127-85, 225-6,-32,-86-8, 341-2, 439,-74, 508,-27,-58-60, 
576-6,-98, 600,-22,-81-5, 715-17. 
(See Ditplacements. Intersections. Leaps. Throws.) 
Heber, Biehop, on the frequency of earthqnakas in Kumaon, 49. 
Helmreichen, H. Virgil Ton, on disploccmcntB of beds of aoiiferoaa 
granite at Candonga, 176. 
Q the geology of Oongo Soco, 170, 
250,^68,-6,-8, 815,-54. 
„ manofactUTe of iron at Qongo 



oalcareooB rocks of Antonio 

Fereira, 804. 
flint arrow-heads from diamond- 
washings in Brazil, S44. 
Magnetic declination in Minae 
Geroes, 177. 
Helslon, aubterroneaii temperature in the district of, 752. 
Hemp, rope of, inferior to iron-wire rope, 148. 
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Hmder, Whtal, proportion of cdlver in the lead-ore of, ISO. 
Hetmezel, M. de, proportion of silver in the leod-oro of BohenuA, 101. 
Heniy, Dr. William, on the wgOTtiferotBj ^^^^^ ^^ ^^5 
lead-orea of J ' 



■, „ precipitation 1 .-^ 

of copper at ) " * ' 

Henwood, contact of granite and aUte at, 655, — 7. 
Uenwood, Mr. John, a shareholder in the first CoTniali mlTer-mine, 
Hmwood miaes, iGb-7Q. (See Dottglaai Bbvghton.) [111. 

Herbert, Capt., on the aniiferoua granite of Kedamatb, 8. 

, „ „ mnds of the AlnkunDda, 46. 

■ ■ ■ ■ , „ metaUiferouBrockBof the Himalaya, 12, 21, 

, „ minea and amelting- 1 „ , 21, — 5, 

works of) 41,55. 

— — ^^— ^— , „ druTiage of the Dehra Doon, 42. 

■ ■ " ' " ■ ■, „ disappearance and rea|^earaoce of riron ia 

the Terrai, 44. 
fferUmdf on tlie cdlTer and «lTer-oreB of, 111 — 12. 
fferm, on. the metaUiferous deposits of, 786 — 7. 
- , „ subterranean tempeiatare at, 787. 
Saw^g-foot, on the rooks of, 700 ; Table IIH. 

— — I M organic remains they contain, 700. 

, „ lo<U of, 704—15. 

— ■'■ ■ ', „ proportions of silver contused in the leadnues 

of, 120, 709. 
-. — ' , „ croM-vnn of, and the A«aM it occaaona, 715-17. 

-' ■■■ , „ ntachinery io lue, population employed, prodnoe, 

and profits at, 719 — 20. 
Heron, B(d>ert, Esq., on the produce and profits of £nocjE:nH)Aofl, 442 ; 

Table XIV. 
Herring, Charles, Esq., on mass (shoot) of ore at Mom Velha, 207. 

■ — , „ single-handed boring at „ , 199. 

— — . — , on the qiecific gravity of) „ , l^la 

the ore at) VH. 

' , „ los of mercury'l „ , l^le 

during amalgamation at j VIL 

Heviaa, proportion of silTer in the lead-ore of, 120. 
Hickson, Ur. Richard, on a rich mass of gold at Qotigo Soco, 272. 
Hidea, &eir use in sepontdng gold from stamped oro, 20S ; Tables 
Siet, naturo and proportion of alloy in the gold o^ 885. [YH. IX. 
Higgs, Samuel, Esq., on the produce and profits of the Providena 
mines, 444 ; Table XIV. 
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Bigga, Samud, Jr., Esq., on ctrffper-on in tbe New Bed Sandetone 

of AJderley, 516. 
nilaire,U.A.deSaint;,oii the gold-mmes of Brazil, 185,237,-43-4. 
— ■ ■'- ■■■ , „ implemente used in tbetn, 218. 

, „ iroD-faniacee of GiraS, 218. 

, „ detrital gold of Brazil, 342. 

, „ Bcenery and 1 „ , 168, 209-10, 

T^etation ) 286. 

Hm, — Baq., on the direction, dip, width, ) ^ ^ ^y^.. ^^ ^gg 
and composition ) -^ ' 



occurence of nsttTe ) 
mWer ( 



, 436. 



Hill, W. 0., Esq., on the propoition of tin-ore in the vdn-Btone at 

Wendron ConioU, 472. 
Himalaya, Uining in the, 4 — 42. 

, inefficient tools naed bj nantan in iJie, 61 — 8. 
, iron-flmelting in the, 63 — 62. 
— ' '■■ , Taried oocnpations of tfie inhabitanlB of the, B6. 

, earoings „ , 60 — 1. 

Hind, H. T., Esq., on the granite of New Brunswick, 4ft0,-l,-8. 
, „ micaceonB alatcB of „ ,499. 
■ , „ eandatoneB and) .(., q _a 

conglomerates of f " ' »"VZ.-0. 

, ,j cupriferooB shales of „ ,608,-6. 

" ■-'— — , „ copper-ores of „ , 600. 

, „ detrital gold of „ ,498,500. 

Hitchene, Capt. Joel, on the anriferons depodt of Agoa Qutnte, 288. 
Hitchins, The Key. M., on the silver and silver-ore of Herland, 111, 
Hoare, J. S., Esq., on the detrital gold of Wioklow, 638. 
Hocheder, J. C, Esq., on the anriferous deposit of Gongo Soco, 173, 

251,-5,-6,-60,-2,-5,-9,-71,-8,-4 ; Table XXH. 
Hbcldn, John, Esq., on the qualitiefi of gold from different^ 

depths in Motto \ 206. 

F«/Ao ) 

, „ natureof the) 206. 

alloy of) " ' 

analyses of ... „ , 334,-74. 

rate of blaadng „ , 200. 

rain-fall at Mom Velho, 349. 
climate of „ , 726. 



,727. 
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Hodge, John, Esq., on tlie (Bulphuw,re)) ^ WicWow. 545,-7,-8,-66. 
pyntea) ' ' ■ ■ 

, „ copper-ores... „ ,847-8. 

— ■ , „ auriferoufl iron -ores of ltallymwtagh,h50. 

• , „ unfaTour&bl« influence 1 Sttlphar-cotiru 

of cross-veins on the j of Otoch, 560. 

■ -■ -| „ iisplacementB (heaves) oi Ae „ ,558. 

, „ detritttl gold of Wicklow, 629. [659,-60. 

, „ precipitation of copper at Sallgnturtagh, 

574-8. 
Hoffman, Prof., on the disaeuiin&tion of gold through granite and 

slate, 175. 
Holdewortb, — Esq., on the rocks of Bonniahon, 597. 
Holes, ezperimentfi on boring and blasdog, 199, 200 ; Tables Yll. 

xxu. 

IIoll, Dr. H. B., on the hombleodic rooks of the Caradoo district, 662. 

, „ fosraliferoos „ „ Liskeard „ ,701. 

Hollingshed, R., Esq., on the proportioD of silver in the lead-ores of 

Deron, 109. 
Hollow, Capt. W., on the proportion of tin-ore in the vein-stime of 

Providence Mines, 472. 
Hohnan, Capt. James, un the ventilation of mines, 220. 
Holmbuih, on the proportions of nlrer in the lead-ores of, 120. 
Hooker, Dr. J. D., on the Goal of Fitoooree, 65. 

, „ Btmctnre of Himalayan ssndatoDe, 66. 

Hopkins, Evan, Esq., his experiments on the annferone iron-ores of 

Bailymurtagh, 560. 
Hopkins, William, Esq., his observations on the condncliDg powers 

of rocks, 753. 
Hore, Mr. James, on ancient works at KnochmaKtm, 753. 
Homblendic granite, 2, 511,-17. 
■ II I gneiss, 617. 
and felspathic rooks, 72,-8,-9,-80, 1 54,-62-5,-73, 386- 

887,-8, 630,-1,-41, 650,-3, 

701-2. 
„ , influence of on eilver-IodM, 86,-8. 

„ , Hubtenanean temperature in, 754, 

755,-8; Tables XXXIII. XXXV. 

.. alat^_ 519^ C46-7,-6 1-2,-7 1-2. 

Horses (masses) of granite enclosed in lodes, C8S ; Table XXIII. 

„ tnicose and micaceous slate in lodes, 881. 
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iTorsM, (Ruaaea) of clay-fllate in /offes, IdO, — t, S1S,-I7,-S8, 660, 
551,-68; TableaXXVaXXVIILXXIX. 

blendio locks, in | ' ' 

' „ limeEtone „ , 84. 

- ' „ ItahiriU enveloped by JacoUnga, 250-1. 
■' „ „ intereected by eroM-veint, 287. 

„ micoceoiu andl. 

oxydiilat«d iroD } ' 

' „ carbtmiferoaa akte „ lodei, 605. 

„ „ limestone „ „ , 618,-20,-4. 

' ' penetrated by lines of the ores wbicli envelope them, 251, 

551,-96, 718. 

, tlieir cleavage-pUmea mostly coindde with those of neigh- 

boming Blates, 23, 190, 251, 324, 
551,-64,-96, 605, 71S. 

, „ are not always coincident, 713. 

Honea and mnlea, their lilting for voter holding iron-ores in bda* 

pension, S54. 
Houghton, Dr. Douglaa, on the metaUiierons rocks of Lake Superior, 

487. 

— • — , „ masses of native copper] ^r.. 

in the dr»/l of J " ''"*■ 
Howe, T. H., Esq., on fioandal operations at tihe CUff mine, 440; 

Table XIV. 
Hoidobro, ores of copper in New Red Sandstone at, 77, 513-16. 

, petroleum obtained frwn „ , 516. 

Holdwanee, works of irrigation at, 43. 

Humboldt, M . A. de, on the diaposltion of silver-ore in veins, S27> 
^^^-^— — — — ^ , „ proportions of silver in the ores of 
Mesico, Pern, and Chili, 97-9. 

— ^——^^ , „ comparative values of wheel-barrows & 

tram-waggons in mines, 145. 

■ , „ loads broDght to the anrfoco by Mexican 

labourers, 147. 
Hamming-birds, their nests and note, 181. 

Hnngary, proportions of gold, silver, and lead in the ores of, 100-1 . 
Hunt, Bobert, Bsq., on the proportiooa of nlver in the lead-ores of 
the Britdsh Isles, 105,-6,-7,-8,-9,-10, 
120. 
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Hunt, Bobert, Eaq., on the produce and pioportionBof olTerin lead- 

orea of Baet Cornwall, 706-9,-20. 
.1 ■ ■ . ^ ij yroiaix of copper-orea in E&st CoTDWall, 



I , „ Bilrer-ore At ) m,. 

Wheal Ludcott,] " ' 
Huicbinolee, on the iion'-oreB of, SS, — 5. 

lee, formation of, in gronnda where the Bamboo flooriflhee* 45. 

— , „ , in mines, 465,-78-9, 734. 

Induction of paths by which ores are takeo out of the Mexicaa and 

Chilian mines, 147. 
Indiana mine, on the rocks and lodet of Ae, 464. 
InfioionAdo, aoriferoas detritus of, 848. 
InterseclloiiB, unaccompanied hy displacementa, — 

of rooks byinetallifeTOUfll81,-122,-87, 818, 420,-3, 

depoats,) 460,-3,-4,-6,-7,-79,-80, 
516,-20,-81,-2,-64,-96, 
603, - 25,- 57,- 60,- 8 - 9, 
674, 704. 
._— ^_— _ ,^ „ , which are elsewhere tliem- 

Belves intersected by &a 
eame rocks, 192,818. 
.^_^_— — „ „ , which are deflected by them 

is the same mines, 82. 

„ by croat-vans, 125,-9, 287, 474, 515,-26, 

608,-22,-81, 715. 
•^— — ^^— „ „ , some of which displace the 

n^ghbooring strata, 180. 

of tnetaUiferouB deposits by rocks, 176,-92-3, 818. 

. I „ by other metalliferous tormft- 

tions, 92, 127, 538. 

„ by crose-veim, 608,-22,-84, 

717. 

'■ — „ by crots-veme, which rimply 

traverse them at some, 
but displace Ihem at 
other, depths, 717. 
^^_ „ by cro6s-veins, which comply 

traTerse them but dis- 
place other similar de- 
posits, T»lds XXIT. 
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imBcc(»npaniod by difiplaoements,— 

■ of metAllifenniB depoedta by varionB brancka of the 

Bome croai-veina, 598; 
Table XES. 
' — „ by cnse-vaina of Email verti- 

otl & borizontal raoge, 
126, 287, S42. 

„ by different cro»-MtR«, 

Table XXIV. 

of various brancha of metalliferous depoaltB by ihe 

Bame orosi-vtin, 598 ; Table XIX. 

■ of crots-veme by metalliferoua depodta, 125, — 9. 

- — „ It > which are in- 

tersected by flimilar crose-veina 

elsewhere, 125,-9 ; Table UI. 

■^— ^— — ' „ of small vertical and horizontal range by 

metalliferouB deposits, 125,-9; Table III. 

„ by otter eroas-veiTu, 685 ; Table XXIV. 

, accompanied by dialooationa {Seo Displacements, Leaps.) 

Ireland, minea of, 540—642. 

, detrital gold of, 627—84. 

, subterranean temperature in, 787-44,-62. 

, precipitation of copper in, 569-89 ; Table XXXII. 

Iron, ores of, in granite, 175, 811, 674,-8. 
„ gneiss, 522,-5,-7. 
, „ talcose, micaceoua, and cbloritic rocka, 19-24, 177, 
180, SOO-4,-73,-5,-7,-9,-81,-8, 639,-47-9,-58,-74. 
„ quartz-rocks, 83,-5,-7, 181. 
„ day-slatefl, 21,-5-9,-80,-4,-6,-41-2, 188-4,-94,-6,-7, 
312,-21-2,-9,-78,-7,-9, 546,-69,-74,-9,-97, 689, 
674, 707. 
, „ Porphyry (Elvan), Tables XXm.-IV.-VI. 
, „ felspatbic and homblendic rocks, 162,-5, 888, 681, 
534, 647—9, 787. 
„ ItahiriU and Jacotinga, 211-16,-19,-21-30,-2-4, 
286,-42-52,-4-74,-97-300,-13-15,-24-6,-9-80. 
, „ calcareous, alternating with ielapathio and hmt- 
blendic, rocks, 79, 86. 
„ aandstoue, 38, 40. 
„ carboniferous slates, 605,-17. 

1, 617,-21,-4. 
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Iron, oroa of, in Coal -measures, 64-8, 510. 

, „ , „ New Red Sandatone, 514—15. 

, „ , „ Carvotira, 239—41. 

, „ , ,, Canga, 217,-36,-45,-8,-98,-9, 315. 

IroQ-mining, in the Himalnfa, 48 — 55. 
Iron-emelting, in Brazil, 219-20,-60-2, 

, „ the HimalayA, 68 — 62, 

, near Lake Superior, 388 — 90. 

Irrigation, wocka of, in Upper India, 43. 
Itabira, the Mining dlBtrict of, 214 — 18. 

, „ , qnantitieBofgoldobtainedin,216-17, 

868. 

, „ , qualilieB of „ , 215, 

■ ■■ " ■, „ , mode of working and description <^ 

tools used in, 217—18. 
-■ ■ — , „ , gold extracted from mud in the Etreets 

At, 217. 
" , manufacture of iron in the neighbourhood of, 218 — 20, 
Itabira, mine or, rocks and metalliferona deposits of, 214^18. 
ItabiriU, derivation of the name, 172, 214. 

, composition of, 211-16,-19,-21,-4,-7,-42,-4,-8,-9,-50,-1, 

287,-97,-8, 303,-13,-24,-88-9, 767. 

, alructure of, 211,-14,-16,-21,-8,-5,-7,-42,-9,-50,-1,-98, 

, contains little gold, 219,-42,-5,-9. [324,-9,-89, 767, 

^^-— , masses (Hortes) of, imbedded in, and reined with, aniifer- 
ous Jacotinga, 251,-65,-87, 324. 

, thin, short, ehallow crots-veins of quartz sometimea omply 

tiaTerse, but sometimes displace, the rocks, 225,-87, 841, 
Itacolttmite, derivation of the name, 178. 

, compoution and structure of, 170,-2,-8, SOI, 

Ives, Saint, anbterranean temperature in the ndghbonrhood of, 753. 
Ivet, Saiat, Consolidated Minet, proportions of tin-ore in the vein- 

Btones of tlie, 472. 
. , profits of the, 443 ; Table XIV. 

Jackson, Dr. C, T., on the drijt copper of Lake Superior, 485. 

, „ prehiitoric mining near „ , 412,-14. 

, on the lodet „ „ , 420, — 3, 

465,-79. 
— , „ distribution of cc^per in, „ , 433. 
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Jackaon, Dr. C. T., 



on tlie purity of copper near Lake Superior, 418. 
„ mode and cost of | 
extracting copper > 






,426,-8. 



,738-4. 



Dative mlver of. 

snbten&nean tern- ) 
peiature ) 

■ ■ — -, & — Alger, Esq., on copper-oree of the Nova 
Scotian coal-measorefl, 507. 
Jacotinga, derivation of the name, 214. 

(place of in the IlaUriU formation, 214,-16,-19,-22,-3, 

224,-7,-8,-9,-80,-45,-7,-50-1,-7,-9,-62-7,-71,-4,-81,-2, 

318,-14,-19,-25,-6. 

'■, encloses Ilortes of Itabirite containing lines of anriieronB 

Jacotinga, 251,-65, 319. 

) limited vertical and horizontal range of richbedfi, 224,-7, 

230,-2-4,-62,-4-7,-9,-71 ,-82, 325. 

compoation of, 214-]5,-19,-21,-3,-7-9,-30,-3-4,-44,-5, 

251,-4,-5,-6-7,-62,-4-75,313-14,-24,-7. 
Btnictnre of, 214,-19,-21,-3,-7,-8,-30,-46,-9,-56,-9,-60, 
264-9,-70, 318-19,-29-30. 
distribution of gold in, 215,-16,-19,-23-7,-30,-3,-4,-42, 
245,-7,-67,-62-4,-6,-7 1 ,-2,-4,-7, 31 9,-26,-SO. 
pM^rtionB of gold in, 230;-2,-5,-56,-79,-81, 325,-7,-31. 
„ , nature, proportion, and distribu- 

tion of alloy in, 215,-86,-86, 
885,-7,-8. 
displacements of, by crost-veiiu, 226,-8,-86-7, 341. 

, tamporntureofmineBin, 728-31,-51,-6,-7,-8,-61; Tables 

XXXIL-— XXXVI. 
Jamaica, on the copper-bearing granite of, 5U. 
James, Captain Bichard, on submarine works at Wheal Margery, 599. 
James, S. H., Esq., on submarine works ... at Botallach, 599. 

- , on the proportion of tin in the ) ,-- 

vein-stone of, [ " • * 

- — , „ proceeds and profits of „ ,443; 

Table XIV. 

— -, „ ezistenceofeelsinmine- 1 

water at f 



,717. 



Jars, M. G., on the proportions of silver in Norwegian ores, 100. 
, „ „ English lead-ores, 107. 
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IHUBX. 



Jara, H. O., on the ores of Fahlun, 643. 

JeSery, Gaptaii) Willuun, oa the aorifennu depost of Qongo Sow, 
255,-66,-70^. 

Jenkin, Alfred, Esq., on the proportioiiB of metal in die mlreiMiies 
of Herland, 111—12. 

Jmkm, Wheal, on the tin-ore of, 677. 

Jenniaga, Captain William, on the auriferous depoidt of Chngo Soco, 

255,-66, 
271-4. 

■ — '-■- , „ „ <£ Antonio Pr 

reira, 804. 

'■ ' — , on a land-fllip at Oonj^o Soco, 850. 

Jewel, Wheal (Calatock), on the silver-ore of, 116. 

Jewel, Wheal (Gwennap), alleged waste of eartli; black coppei^^na 

, proBts of, 451 ; Table XIV. [at^ 694. 

Jham, on the femginons conglomerate of, 89. 

Jherria, on the femiginoas sandstone of, 64. 



Johnson, P. N., Esq. 



{^ the proportioDB \ lead-ore of DeT<KudiiTe, 

of eilrerinthe) 110. 

„ ore of Wheal Dvehg 

(Brothera), 115. 

analyos of Carvoetra from C<Ula Preta, HO. 

„ Jacotinga „ Gongo Soco, 267. 

„ anriferoiu natire copper front 

Dnrae, 237. 
„ zinc, lead, and iron ores from 

Wicklow and Angteseo, 546. 
„ ulTer-ores from Sork, 536. 
„ gold from Motto Velho, 834,-74. 
„ „ from Gongo Soco, 286. 

<m the lode of Sark'a Hope, 5S1. 
„ lead-ore of „ , 5S6. 
„ proportitHi of gold in the rein-Bttme of 

Oraals, 378, 
I, „ of palladium ){7an<{0n^ 

intbegoldofj 175,834. 
,1 „ of alio/ „ Qongo Soco, 

286, 385, 
337,-8. 
„ „ ofteUtuium „ Catta Branca, 

886. 
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JiiiBaoa, P. N., Esq., cm the qiulities of gfjld in diffeient rocks, 2S6, 

332—6. 
— , his preaent of palladium to the Geolt^cal 

Society of London, 336. 
3<AaiBt<XM, R,, Esq., H.D., on the elevation of land at Caldera by 

by OQ earthquake, 157-8. 
JobiMbn, 3. W. v., Esq., on tLe Geology of New Brunswick, 490. 

_ ^ ^^ sandstones of ■ „ , 601. 

, „ slate of the Tattagoiiche, 495. 
Joints, directions of, in granite, 8, 841,-«o, 492, 511, 678-4,-80-1. 

, „ , „ gneiBB, 520, — 6. 

, „ , „ talcose, micaceoas, and chloritic elates, 7, 12- 

13, 15, 18, 26, 211,-98, 801,-2, 608,-87, 
651-2,-74. 

, „ , „ qouts-rocks, 80, 180. 

, „ , „ clay-fllate, 26, 182-3,-6,-7,-8,-90,-1,-8,-5, 

807, 817,-21,-8, 500-1,-59,-75, 674, 708; 
Tables H. XXIV. XXVU. XXVUI. 

1 II 1 II pOTpbyry, 651—2. 

. „ , „ homblendicRtid'feli^tathicrodce, 161,-4, 406, 

648,-71. 

— — , „ , „ „ & limestones 

which altamate wifli them, 74, 84,-8, 124. 

i— , „ , „ carboniferons slate, 603,-14; Tables XX. 

, „ , „ „ limestone, 614. [XXI. 

-■■, „ , „ the Coal-measures, 508, — 6. 

— , „ , „ New Red Sandstone, 515. 

, „ , „ recent sandstone, 155. 

, „ , „ rocks generally, their influence on metallifer- 

ons deposits, 474, 560, 603,-49. 

, „ , „ metalliferous depomts, 76, 84,^, 181,-6,-7, 

188,-91,-3, 207,-23,-5,-46,-50,-64^ 421 
433,-67,-8,-80, 543,-51-3,-69,-97, 603, 
605,-80-1, 712; Tables in, VI. Vm. 

X. XVII. xvm. XX. XXI. xxm. xxiv. 

, „ , „ metalIirerousde-)natiTecopper,433,-69,-80; 

posilfl containing j Table XIU. 

, „ , „ „ „ gold, 181,-2, 228, 

264; Tables 

vin. X. 

, „ . » „ „ ailTer, 76; Table 

in. 
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Jcdnts, direotiom o^ in metaUifercnia da- 1 ores of copper, 13, 187,-8, 
pomtfl oontaiiiuig ] 207, S81, — 8 ; 

Tables. 

, „ , » » „ aoa, 181, 225r-47, 

264,469. 

— — , „ , „ „ „ iran (anriferoiu), 

187,-8, 207, 821, 

82S; TftbleBVI.X, 

I .. , ,t I » M n moIjbdeDTim, 654. 

, „ , „ „ „ silvBr, 76, 88. 

, „ , „ „ &agmentai7 matter, 7S, 225, 

247. 

, „ clay, 18, 182, 659, 648,-83. 

, „ , „ crcBS-veint, 124, 688. 

1 n t groovee (stciie), on their opposite aides, 433, 

469, 552, 648,-88 ; Table VI. 
I , „ , di^tlacament of metallifeioiiB deposits by, 188, 

, „ , air einitted by, 250. [301, 474, 559. 

, „ , inflammable gae emitted by, 195-6 ; Table VI, 

Jos^, San (Gopiap&), copper-mining at, 164-5. 
Jo$^, San (ChafiarcUlo), extent and produce of worka at, 124 ; 
Tables IV. XIV. 
Juan, San, on the ores of eoppar in sandatone at, 514, 
Jukes, G. B., Esq,, on the carbonifer- 1 Goik wd Keny, 602-3,-11- 
ons slates of f 12. 



ous Lmestonea of 
on the carbonifer- 
ons shales of 
, on the lodet of Ardtully, Table XXI. 



612-14. 
613. 



Jumpers, unsncceaaful use of, in boring holes at Mom Vetho, 199, 
Junctions of granite and slate in the Caradon, Camborne, Hekton, 

Baint Ives, and Stunt Just districts, on the, 656-60. 
JunjT ^^ Birke, on the use of hempen and iion-wire ropes at, 148, 
Just, Sunt, on the native direr of, 110. 
-^— ^^ , subterranean temperature in, 752. 

Eala Bun, on the calcareous rocks of, 31, 

Kaleedoongee, on the detrital deporit of, 45, 

Kathsrinenbmg, on alloys in the gold of, 335. 

EempBton, Nichdas,Esq.,on the black copper-ore of Connorrte, 565, 
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^mpstoD, Nicholas, Esq., on tbe use of a beechen ) Cormorree 6 
plunger at J * 



— ' - ■ - , "„ wooden liningB fori gy« 

die pumpe at) " ' 

Kendall, John, Eaq., on profits made in Whtal Vor, 446. 
Eenmare, minit^ diBtrict near, on the rocks of the, 611— 15. 

■ , „ , „ cqtper and lead lodes of the, 

616-21. 
, „ , „ croai-vein of the, 622. 

, „ , Babterranean temperataie obeerred 

in the, 742-4. 
Keweenaw Point, on Uie oonfigozation of, 894. 

, „ tocka of, S94-404. 

, „ to(fe« of, 405-89. 

, „ native copper of, 421-2,-5-86,-62-8} 

Tables XU. XUI. 
, „ native ailv^ of, 4S6. 
, „ cron-vein (Slide) at, 439. 

— ■■ ..-.■■ I. .. , sabtemnean temperatnre obserred at, 733-4, 
^^— — — ^— , on the erection of a Man-engine at the CTiymine, 

4S9-40. 
^^^^— — — , „ im>daoe and profits of minea at, 440,-59 ; 
Table XIV". 
■ ■■■■ ' , „ antiquities discovered at, 412-19. 
Keyne, Saint, temperatnre of water in ibe well at, 749. 
Keyserling, Connt A. tod, on the gold-mine of Berezorsk, 177. 

, „ detrital gold and pIa-1 175, 340 ; 

tinaof the Ural, J Table XXP. 
■ '- ■■■ - — — ■ ,11 III parent rook of, 843. 

■ ■ ' , „ copper-ore of the Coal-measures in 

the Ural, 508. 
Kbetsaree, on the iron-mines, furnaces, and miners of, 21,-9,-57 ; 
Khnloagarh, on the iron-ores of, 33, — 5. [Table IL 

Khoma, on the iron-ores of, 33, — 6. 
KiUamef, msgnetio declination at, 6I6. 

Kinahan, G. H., Esq., on the chloride minerals of Cork, 602. 
Klaproth, H. M. H., on the argentiferous lesd-orea of Cornwall, 
Kwchmdhon, on the rooks of, 593, 601, 738. [118,-19. 

■ ■- , „ organic remains at, 594 — 5. 

, „ lodee of, 594^-8, 739 ; Table XIX. 

, „ croei-veina of, 598. 
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rnimx. 



Enott, Capt. William, o 



Eotelar, 
Kumaon, 



KnochnakoTt, on the submiuine works at, 599^—600. 

- , „ BabterraneoQ temperature at, 740. 

, „ produoe, oofito, and profit at, 442, fiOl ; Tahla 

xrv. 

a tbe proportione of metal in the ffilraT'OTM 
t>t the Eatt CornKoll Silctr Mines, Whtal 
Dvchy, Wheal Brotheri, Wheal SitUra, 
Wheal Langford, and Wheal Mexico 
(Calstock), 115—16. 
EokchnroS, M., on a masn of detrital gold diBoorcred at Zarero- 
Alezandroleky, Table XXII. 
^he iron-orcB and furoaoea of, S9, 67. 
therocka of, 1—4. 

copper-mineB of, 4 — 18. 
iron- „ , 18—42. 
mining-worka of, 48 — 53. 
smelting- „ „ , 58—62. 
Royaltiea paid in, 62 — S. 
detrital depomts of, 42—6. 

„ , BtraamB dinppeair inj and reappear 

from beneath, them, 44. 

, on tlie fbresta of, 21. 

Knm Prjag, gold in the Alnknunda at, 4. 
Knrrye, on the rocks and copper-ores of, 4. 
ETTOoIee, on the iron-oree of, 33, — 7. 

Lac la Belle, subterranean temperature at, 733, 
Lake Superior, temperature of, 734. 

, navigation of, 434. 

, Bubterranean temperature in the neighboorhood of, 

, on ancient copper-mining near, 412-19. f 738-4. 

Lambom, — ^l-t on the manufacture of iron near Lake Superior, 

890. 
Lamellar structure common to rockaand lodes, 85,-8 ; Table m. 
Lamps used by labourers (apiree) in Chili, 147. 

, Sacred, protected by cromlechs, in the Himalaya, 19. 

Lan, M. — , on the proporticm of silver 1 „ . . < j .ao 

afforded by \ ^P^^ lead-ores, 103. 

, „ „ French „ , 104. 

Land, price of, near Lake Superior, 890. 

, ,, , in Coriiwall, enhanced by the discovery of copper-ore 
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Landslipe, fraqOettt *t Otrngo Soco doriag the tainy aeason, SftO. 
Langford, Wheal, proportions of sUver in the ores of, 115,-20. 
Lanitnt, proportion of tin-ore in the vein-stoneB of, 472. 
Lanretth, oa the Mining district of, 699—720. 
-, sabterraneMi temperature of, 748-9, 
Lapham, J. A., Esq., on the ancient copper-minen of Lake Superior, 
iMTraona, «n the early discoreiy of copper-ore at, 154. [417- 

Lftor, H. — , oa the auriferous depoeita of California, 338 — 9. 

, „ detrital gold of „ , 843. 

LawB, Mining, of Brazil, 861 — 6. 

of Chili, 148. 

Lead, directions, inclinotionB, Tridths, and ingredients of deposits 
coalaiuing, — 
B of^ in gneiss, 617-27. 

a quartz-rocks, 643-5. 
n cUy-slate, 699-720. 
, in homblendic and felspathic rocks, 532-8, 701-2. 
a carboniferous limestone, 610-21. 



associated with g 



I, in Anstrolis, S 
, in Brazil, 334,-75. 
, in Virginia, 376,-7. 
, in Wales, 640. 
ir, in Australia, 99, 

, in Bohemia, 101. 

, in Chili, Table HI. 

, in Cornwall, 111-12,-15-21, 
707—14, 

, in Cumberland, 108 — 9. 

, in Derbyshire, 109. 

, in Devonshire, 109-10. 

, in Durham, 107-8. 

, in France, 103-5, 626,-87. 

, in Hanover, 101. 

, in Hungary, 100-1. 

, in Ireland, 105, 546,-8,-9, 621. 

, in the Isle of Man, 105. 

, in Northumberland, 107-8. 

, in Norway, 100. 

, in Sark, 121, 535-7. 

, in Scotland, 106, 643-5. 

, in Shropshire, 109. 
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Lead, oree of, anodated with alvei, in ffidly and Cslabm, 102, 

, „ , „ , in Spwn, 102-8. 

, „ , „ , in the United States, 99. 

, „ , „ , in Walee, 106-7, 546,-76. 

, „ , proportions of nlver afforded by them at different 

depths, 708-10. 

, „ , conditioQ of the Eolrer coatidned in diem, 121, 710. 

Lead-mines, subtenanean tempeiature in, 756,-8 ; Tables XXXIV. 

XXXV. 
tiean, Keasrs. Thomas and Joel, on the use of the plunger-pole at 
Leaps (See DisplaceTnenta.-Vertical.) [Creajier and OayUld, 570. 
Leitai!, H., on the proportion of silver in Spanish lead-ore, 103. 
Lelivec, M., on the proportions of mlver afibrded by French lead- 
ores, 103. 
Le Play, M. F., on the detrital gold of Siberia, Table XXTI. 
LettBom, W. G., Esq. {& Gngg, R. H., Esq.), on the ralver-orefl of 
Levant, od the native (direr of, 110. [Cornwall, 116,-18. 

— - — , „ extent of Bubmarine works at, 599. 
, „ profits at, 442 ; Table XIV. 

Leveli and Winzet, when and by whom sabstitated for Slopes in 

the mines of Cornwall, 146, 645-7. 
Levy, Armand, Esq., on the iron-ores of Amonio Pereira, 313. 

, „ produce of gold-mines of Brazil, 869. 
Liefchild, J. R., Ksq., on the inclined rulwaysat Wheal Friendship, 
Lignite, in the copper-bearing sandstone of Huidobro, 513. [144. 

, „ „ „ Siberia, 508-9. 

, „ „ Coal-measiires of New Bmoewick, 

506-10.' 

, „ „ „ of Nova Scotia, 507-8. 

Ijme, an ingredient of sea-sand at Gwithisn, 589. 

, its use as a preupitant of copper at Wheal Falmouth, 585. 

Limestones of Brazil, 245,-9,-97, 804,-18,-19. 

„ Chili, 71-9, 82,-5,-6,r8,-9, 92. 

„ the Himalaya, 5, 12-16, 18. 

„ Ireland, 613,-16,-18-21,-2-6. 

' compoEDtion and stroctore of, 71-9, 82,-5,-6, 

69, 92, 804. 

, siliceous, „ , 5, 12—16, 18, 

78, 245,-9, 

304,-18,-19. 

, magneuan, „ , 85, 297-8, 804. 
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IiimeetoneB, coTboDiferouB, compodtion & Btracture of, 618-16,-18- 
— ■■ , Bprinkled and veined with copper-ore, 13, [621,-2-6. 
„ mlver and silver-ote, 76 — 7, 

lodM in, 80-124, 616-21,-23-6. [69-dO. 

, croM-vtina in, 71, 124-30, 622. 

, anbterranean temperature in, 724-5,-42-4. 
Xjingnla-flAgB, aniifeioos depodta in tiie, 635-42. 
lAabvTM mines, on the retnrnB, expenditure, and profit of the, 459- 
Liakeard, mining-districta near, 650-720,-44-9. [460. 

LiUU Bounds, extent of submarine works at, 600. 
Llama, unsncceesfol attempts to naturaiize the, in Chili, 141, 
Ubyd, The Bev. C. A. A., on the climate of Shropshire, 750. 
LlOTd, Colonel, on the mines of ChaSarcillo, 148. 
Lloyd, The Rev. Dr., on the climate of various loca]ities)738— 9, 
in Ireland,) 741. 

■ "dSS: 1 ■' " . «i.-'5- 

Lodet. (See Metalliferous dsposits.) 

Logan, Sir W. E., on Ihe sandstones of Lake Superior, 89S. 

■ , „ „ of New Brunswici, 502-8, 

, „ fossil flora of „ , 506. 

Lonsdale, William, Esq., on the fossil fiora of New Brunswick, 605. 
Lory, H, Ch., on the rocks of Chalandus, 519. 
Lossof gold during the proceeaefi of reduction utMotro Velho,20i-6, 
Luc, J. A. De, Esq., on alternationa of granite and elate at CooVt- 

kitchen, 658. 
Ltt^encia, on the preoiintation of copper at, 690,-2. 
LudcoU, Wheal, on the proportions of ulver and of lead in die ores 
of, 120, 710-11. 
■ , „ produce, profit, and loss at, 719. 
Luke, Capt. John, on tlia auriferous deposits of Agoa QuMttf, 233. 

, „ „ Qongo Soco, 273. 

Laighanet, on the iron-ores of, 22. 
LiOtea Qarh, on the copper-ores of, 20. 
Luehington, G. T.,Esq., cm native-mining in tbe Himalsya, 51. 
' ■ '. — , on the wages of native! .- 

minere in the f " ' ' 

— . , on experimental works ) „ , by a 

in the j Coridsh Superin- 
tendent, 52. 
, on ih6 uaeof pine-torches in the Hiinalaya, 52. 
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LmBhington, Cr. T, Esq., on the aoeneryof die Him^To, 16. 

Lbz, Sent. J, D. R. do, on th« supercoBuoo of miniiig by afcricaltoie, 

in Brazil, 370. 
Iiyall, Sir Charles, on the foesil flcus of Ne«r ^unawick, 504 — 5. 
Lyon, Capt. G. F., K.N>, on the snriferotu deposits at Qongo Soco, 
267,-68,-9,-71, -8,-8,-84. 

^ on , Undalip at Goago Soco, 350, 

Lyaoiu, The Bcr. D., oa the proportioa of ailTer contained in ths 
leadHK'eBof Deron and Ccanwall, 110,-11,-11- 

Maamm, on t^ iron-furnaeea of, 19, 

Haccidlooh, Dr. Job^, on the Geology of Sark, &80,-2. 

" -- — ■ -, ., mica-alate of Breadalbtuw, 645,-&0, 

" ■ " " — , „ curvoturea of schistoBe rocks, 260. 

II' , „ relations of beds and veins to the rocka 

adjoining tbein, 187. 
Machinery, manDfactored in England for the mines of Brazil, 288. 
Hagalhies, Colonel P. L. M. de, on his mine of Thttowemi, 303. 
Magneoan limestone, 85, £97-8, 801. 
Magnetic declination, in Braral (Minas GeraSs), 177. 

, in Chili (Chafiardllo), 69. 

, . ,in the Channel Islaode, fiSJ. 

— , in England (Comiirall), 673, 708. 

, „ , (Shropshire) 515. 

■ ■ " , in Francfi (Bonig d'Oisanei), 520. 

, in India (Njnee Tal), 3. 

~— ,in Ireland, 511, 608^-16. 

■ '■ ■ , in Jamaica, 511. 

, in New Eranswick, 472. 

: , in Scotland, 647. 

_™ , in Spain (Bilbao), 513. 

■ — , in the United States (Lake Superior), 108. 

. » (Virginia), 372. 

— , in Wales, 575, 637. 

Uahon, G. C, Esq., on the snIphiU'ores of Wtoklow, 616,-l,-8,-51, 
652,-6,-e0,-l. 
, „ aariferona and argenlaferoiu pyrites of 
CwwOTTM, 568. 
Xaid, Whtal, profits of, 151 ; Table XTV. 

Mallet, IViIliam, Esq., on the detrital gold and tin-ore of Wioklow, 

630,-2,-3. 
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Hon, Iile of, pToportion of altts m the lead-ore of, 105. 
kUn-eagmn, notioafl of, 489, 609. 
HaoguuBa, oree of, in Bongal, 66. 

, „ „ Bradl, 174, 216,-19,-23,-8^9,-40,-8,-4, 

246,-7,-62,-8^-4,-5,-9, 803,-14, 
496, 728,-9. 
- , „ „ Pnmce, 527. 

, „ „ the Himalaya, Table L 

, n » New BrouBwick, 496. 

ifanto de Agua, an impermeable bed of clayey limestone, 77. 

Manto de Cachi, a lliiu bed of calcareoiu spai-, 79. 

MatUo de Osia, ^menBions, compoaitioo, and atmctnre of, 75, 82. 

•^-— ^^ , displacement of by jiucon*, 125. 

Marazion district, Bubteiraaeau tempeiatore in the, 752. 
Ifarchand & Scheerer, KM., on the specific gravity of oo|^^ after 

compression, 430. 
JUargtry, Wheal, extent of underground works at> 599, 
Marionna, present porerty of the gold-mines near, 368. 
Marie Vatle!/, on the rocks of, 656,-9,-6 1,-7 -8, -7 1,-3,-4. 

„ in confrouUng (loalh} eidea of the lodt 
659-60. 
, fcwfaa of, 676,-7,-9 ; Table XXVT. 
tlie popnlation employed, machineiy in use at, and 

produce of, 698. 
anbterranean temperature tX, 746. 
Marmato, diminution of springs consequent on clearing the sur&ce 
at, 137. 



— , subterranean temperature at, 770. 



Uanot, M., proportion of nlrer in the lead-ore of France, 104. 
Uaitiuii, Dr. C. F. P. Ton,l on the mountains of Minas 1 , _„ 
<fe8pix,l>r.J.B.von,( Gera^isJ ^"'■ 



rocks of „ , 174,210,-11, 

212, 304. 
. minerals of „ , 174, 305-6. 
gold-minee of „ , 180, — 4—5, 
222-3,-88-9, 
243, 808. 

V^%9n „ ,218. 

gold in I " ' 

ironsmelt-j - . . 

works of) " ■2«-l». 
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INDEX. 



Mnrtyn, Thomu, Esq., on the mlver-ore of Wheal Bastei, 113. 
Mary Ann, Wheat, on tbe clay-alatea and greenatcmeB of, 700-3. 

direction, dip, vidth, and oompoaition of 
the lode at, 704-14. 
, brecciated and concretionai; atruotnie 
prevalent in portions of, 712-14. 
(seemingly) isokted msasea of T^n-etooe 

which represent it, 714, 
proportions of ailveT ] 
extracted from the > 120. 
lead-orefl of, ... ) 

„ , obtained at differ- 

ent depths in, 709. 
croea-veitu (Jbican) Bt, 715-16. 

„ , displaceraGnls of 

the /od« by, 716-17. 

sulphate of hme contained in the water 

at, 717. 
Bubtcrroneflit tcroperatnre at, 748; 

Tables XXXrV. XXXV. 
rate at which the works hare ) 



J748. 
population employed at, machinery in nae 
at, produce and profits of, 718-20. 
Maty, Wheal, proportion of tin-ore in the vein-stone of, 472. 
Masses of native copper, 427,-8,-9,-34-5,-62,-70-1,-5-7,-81,-8; 
Tables XII,, XUI. 

„ ailver, 91,-2,-3,-123,-4, 436-7, 521 ; Tablee HI., 

IV. 

„ gold, 215,- 16,-88,-72,-3,-7,-9,-80,-3,-303; 

Tables VIU. XXII. 
Mason, James, Esq. (Baron de PomeronJ, oa tbe petroleum of 

Hoidobro, 516. 
Maton, W. G., Esq., on the profit mode at Camon-Stream, 452. 
Matthews, B., Esq., on tbe jawdnce and profits of Weet Wheal Seton, 

449. 
Matthews, J., Esq., on the proportions of tin-ore in the vein-stonca 
of different mines, 472. 
. 11 — --_ J ,, produce, costs, and profits of mines near 
Tavistock, 458,-9. 
, „ comparative values of barrows and rail- 
ways in mines, 144. 
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MfttthewB, J., Esq., on the (alleged) waste of coppei-ore neftr 

Tavistock, 698. 
Hatthey, G., Esq., on the qnalitjr of Californian gold, T&ble XXII. 
MBtriz. (See Composition.) 
Mawe, J., Esq., on the topaz and enclose of Brazil, 800,-5. 

, „ gold-mines of „ ,248,861. 

-< , „ detrital gold of „ ,221,301,-42. 

- ■ ' ' , „ exportation of gold by amugglera, 365. 

Uayen, Dr., on the valley of Copiapft, 140, 

MeadotB-mitu, on the rocks and lodei of, 411, 

Uehelchowru, on the iron-ores of. Table II. 

Uendips, on {oofdliferous ]eai-lodet of the, 626—6. 

Heronry, on the qoantdty o^ in ose at Mom Vetho, Table VII. 

, „ , lost at „ , Table VII. ; 

834,-74. 

, „ , lost in California, Table XXII. 

Herionethshire, on l^e auriferous rocks of, 635, 
, „ coppei Inrbaries of, 580. 
Metatei calidoa, most plentiful at small depths, 97, 121- 2. 
Metalafriot, „ atgieat „ , 97, 121-2. 

MeuUic miDorals, disemination I granite, 175, 811, -SO, 511-12, 
of, throngh { 664. 

„ taJcoee rocks, 177, 210,-99, 301, 

302,-8,-20, 496. 
„ pt^bycy, travernng mica-elate, 

654, 
„ clay-Blate, 176,-86,-96,-321, 

„ calcareo-ailiceons rocks, 2J9, 304, 

328. 
„ ItabiriU (JacoHnga), 219,-42, 

249,-66. 
„ oalcareoos, altemaling with hom- 

blendic, rocka, 76-7, 89-90. 
„ coal-shalea, 502-10. 

„ sandstones, 613-16, 

„ trappeun conglomerate, 475. 

dissemination (A copper and the ores of copper, 
286, 475,-95, 503-10,-11-12. 
gold, 175,-7,-86,-96,210-19,-86, 
249,-55,-6,-8,-99, 800,-1,-2, 
803,-4,-1 1,-24,-75. 
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HetellicmiiiMftlirduseiiiiaation of molybdenite, 654. 

— — — , „ Hirer and the oris of nlver, 76- 

77, 89-90. 

, „ tin-ore, 175, 664. 

HetallifeKOOi depoaiti ; —their direotioiis, inoUiuktiona, sad widthiH— 

; in feaail, 181,-2,-3,-4,-8,-9r-90," 211,-14, 

216,-17,-19,-21,-3,-7,-9,-30-5,-6,-40,-2,-5, 
247^-9,-58,-9,-98-300,-1,-2,-8,-9,-10,-11, 
875; T«ble8 VI. Vm. X. 

; in the Chaiuiel Iduids, 531^—2, — 8, 787 ; 

Table XVU. 

; in Chili, 71, 81,-8, 91-8, 188^1-2,-4-6; 

Table TIL 
■ ■I. ■ — ■-— I ■ ,j , divergent directions of, 81. 

( ComiraU, 410, 674-5, 704-5 

; in England ; \ Tables XXni. — TCTTTC. 

( ShropehiTe, 516. 

J in Franoa, 520— 1 ; Table XVI. 

■ ■- ■ ' ' [ „ , divergoit bearings oi^ 580,-6. 

; in tiifl Himalaya, 4, 5, 7, 9, 11, 12, U, 15, 

18, 19, 20,4,-5,-6,-*, S0,-8,-5,-6,-7r9, " i 
Tables I. n. 

; in Ireland, 642-4,-68-4,-^6, 608-4,-16, 

620,-8; Tables XVni.— XXL 

; in SootUnd, 647,-50-4, 

; in Spain, 518-14. 

I near Lake Superior, 
405,-6,-8,-9,-10, 
411,-28,-35,-60, 
468,-4,-5,-7-8, 
479,-80; Tables 
xiL xm. XV. 
in Virginia, 872,-5, 
876,-9,-80. 

; in Wales, 675-6, 637-«. 

, yieldingtiiein^eof antimony, 520-1,-82,-42- 
545,-634,616; Tables 

X. xvn. 

, „ „ rf bimuth, 872, 5424, 687- 

638 ; Table X. 

■ , „ „ ofobromium, 647-9. 

, „ „ Dfcobalt,116,520-1; Table 

XVL 
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Mfltiilifsroufl depooito, Tielding copper and ita otm, 4,-5,-7, 

9,11,12,14,15,18,161- 
162,-4-5,-88-90, 236, 
816,405,-6,-8,-9.-10.-11, 
423,-85,-60,-3,-4 ,- 5,-7, 
468,-79-80, 513-14,-lB, 
642-4,-63-4,-75,-6,-96, 
608-4,-16,-74-5; Tablw 
VI.XII.X!II.XV.XXin. 
XXIV. XXV. XXVL 

, , gold, 181,-2,-3,-8-9.-90, 

21 1,-14,- 16,-19,-21,-5, 
227,-9,-80-6,-6,-40,-2, 
245,-9,-54,-9,-64,-6,-7, 
298, 300,-1,-2,-3,-9,-10, 
811,-72,-5,-7,-9,-80, 687- 
638; TableaVl-Vni.X. 

, „ theoroBof iron, 19, 20,-4,-5,-6,-8, 

80,-3,-6,-6,-7,-9,41,188- 
189,211,-14,-16,-19,-21, 
223,-7,-9,-35,- 6,-42,-5, 
247,-9,-53-4,-9,-64,-6,-7, 
298, 800,-9,-89-90, 542- 
644,-63-4, 647; Tables 

I. n. 

, „ „ of lead, 520-1,-82, 620,-48, 

704-5; Tables XXVn.- 
XXIX. 
' ' , „ It ot molybdennm, 650,-4. 

, „ „ of nickel, 520-1. 

, „ „ ofpaUadinjn,214,-16,-49, 

268-4,-9,-64,-6. 

, „ » of platina, 249,-68-4,-9,-64, 

266. 

, „ „ of fdlver, 71, 81-8, 91, 188, 

188,-9,-90, 227,-9,-35, 
249,-53-4, 809-10,-72, 
428, 520-1,-32,-42-4, 
616,-87-8,704-5; Tables 

ni. V L vm. X. XVI . 
xv n. xvm. xivn. 
xxvm. XXIX. 

, „ „ of tallnrinm, 876,-9-80. 
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MetallifeTouBdepoeita, yielding the ores oE zinc, 620-1,-63,-77, 620^ 
637-8,-48,-704. 

, in granite, 674-6 ; Tables XXIH— XXVI. 

, in gneiaa, 520-1. 

I ~,m t&lcoae, micaceoos, and chloride rocks, 4, 

5, 7, 9, 11, 19, 20,-2,-8,-6, 177, 211,-98, 
3O0,-l,-2,-8,-9,-lO,-ll,-72,-5,-7,-9-80, 
608-4,-62,-74-5 ; Tables I. X. XXV. 
XXVI. 

, in qoartz-rocks, 181 ; Table X. 

, in clay-Blate, 5, 25,-6,-8,-81, 182,-8,-8,-9, 

190, 809,-10,-11,-72,-7, 642-4,-68-4,-75, 
596, 674-5 ; Tables U. X. XXV.— XXIX. 

, in calcareous alato, 4, 12, 85,-6,-7. 

,in/(aftiWtt (Jacotinga), 214,-16,-19,-21,-3, 

227,-9-S5,-42,-5,-9,-58-4,-9,-63,-4,-6,-7, 
298,309-11; Tables Vm.X. 

, in Hornblendic rocke, 405-10,-11,-20,^,-60, 

468,-4,-6,-7-8,-79,-80-1,582,647,704-5; 

Tables xn. xiH. XV. xva XXVU. 
xxvin. 

, in Hornblendic rocks alternating with lime- 
stones, 71, 81-8, 91, 188 ; Table HI. 

, in Carboniferous slates, 608-4,-16; Table 

XX. 

,iQ „ limestone, 618,-19,-20, 

623; Table XXL 

, in New Bed Sandstone, 515. 

— . I . ■ , bounded by different rocks on oppOKte (tcal/t) 

ndes, 616; TableXXI. 

, adjoining which gnnite 1 (hanging} upper, 

occurs nearer the \ than in the (foot 

Burface in the . . J wall) lower, side, 

658. 

. I I .-— , „ C/t«ii_) lower, than 

in the (hanging wall) upper, side, 
657-60 ; Tables XXV. XXVI. 

- — , at ^ junctions of different rocka, sometimes 

course awhile between them, before pasting 
frtHn one into the other, 81-2, 616,-57-60, 
701. 
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HfltaUifarons deponta, which conform bi the cleavage c^ schistose 
rooks, 4, 5, 7, 8 9, 1 1, 19, 20,-1,-5,-6,-8,-80- 
S2,.3,-5,-6,-7,-4 1,-82, 161,-77,-80,-2,-3,-4, 
387-8, 211,-14,-16,-19,-21,-3,-7,-9,-30,-6, 
242,-5,-7,-9,-59,-66,-7,-98, 300,-1 ,-2,-3,-10, 
872,-5,-6,-9, 463,-4,-5,-7,-79,-80, 542,-53, 
554,-63,-75, 602,-20,-37,-^7,-52, 737; 
Tables II. VI. YIU. X. XV. XVin. XXI. 

" ——, which conform to the cleavage of schietoBe 

rocks in direction, but are 
more highly inclined, 664, 
604; Tables XVm. XX. 
— ■- ' ■ - ■■ -, „ to the joints of rocks, 14, 15, 

22, 74, «l,-5, 164,-83,-7- 
188, 228,-64,-99, 301,-2, 
815, 608,— 18,— 24,— 74 ; 
Tables I. m. VI. VIH. X. 
XXIII.— XXVI. 

—-■■-■ , „ to the cleavage in some, bnt 

with the joints in other, 
places, 187-8, 223,-64,-98- 
299,801,-2; Tables VI. 
VIILX. 

1- ■ ■ ■■ , „ to neither cleavage nor joint, 

81, 405,-9,-10,-11,-22,-60, 
515,-20-1,-32,-54,-64,-96, 
602,-4, 704 ; Tables XII. 
XnL XVI. XVII., XIX. 

xx.xxvn.-ix. 

-— ■ " ■' , „ to the joints, sometimes dip 

contrariwise to the cleavage ;-yet sometimes 
dip towards neighbourijig bodies of granite ; 
674-5. 
, bodies (ahoolaj of metals, ores, and vein-atones 
in them, which conform, in endlong dip, to 
the (ripples) flexures of slates, to the in- 
clinations of different strata on the opposite 
sides of joints, and to the slope of neigh- 
bouring granite, 26, 32, 122, 207,-15,-16, 
224,-34,-59,-68,-4,-6,-7,-71, 323,-G, 489, 
468, 535,-7,-78,-94,-7,-8, 608. 
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Hebdliferona depoota, their ru^eat parts ate the most highfy in- 
clined, 82, 189, 270,-81, 810, 604, 706. 

, tlie higher inclinations often conseqaent on 

deflection (dieteiuion) 
o£ the lower (foot- 
wall) sides, 82, 488. 
- , „ Bometdmes on irr^n- 

larities of the Mjrp^T (hanging-wall) sides, 
83-4. 
, eniiohed at their nnion with (hranchM) Yeins, 
83, 91,-2, 420, 554,-7,-66-7, 607. 
. -.-. — ..- ^ ,, attheiriQter8ectionsb7Joint8,14-I6. 

'■ , the richer 1 of parallel ones oilen otmfront, 

portions ( 16-16, 224,-64,-6,-7,-70, 828, 
826,-SO. 
, „ of some confront the poorer por- 
tions of other, 264, 607-8. 

■ , „ of diTergeot ones sometimes occor 

on the same meridian, 123. 
I - - - , bands of barren rock, aametimes alternate 

with productive Yein-atonee and parallel 
sheets of native metal, 272,-8, 836, 476, 
477. 
-) always partake the natrn^ of the adjacent 
rocka, 6, 7, 8, 10, 15, 20,-8,-4,-8-9, 81-2, 
34,-5,-6,41, 85-6, 122,-62,-8,-5,-75,-7^, 
179,-80,-1,-2,-3,-94,-6, 207,-14,-16,-28, 
228,-30,-2,-4,-45-6,-9,-62,-3,-4-6,-7,-9, 
271,-4,-99,802,-11,-18,-14,-15,-17,-72,-8, 
881, 41 1-12,-20,-1 ,-38,-61,-4,-5,-7, 515, 
621-4,-33,-47,-50-1,-8,-5,-64-5,-74,-96, 
606-7,-17,-18,-20,-4,-38,-47,-53,-7-60, 
675-6, 712,-43. 
— .— . ■■ , gradual assimilaition at their sides to the ad- 

joining (walls) rocks, 31, 84,-8, 168,-83, 
194, 224,-50,-7,-66.-7, 801,-13,-17,-72, 
464,-7, 550-1,-74, 617,-20,-4,-39. 
, sudden paasage into the adjoining (Cottntry) 
rocks, 85, 183,-94, 313,-17,-23, 467. 

..^__^— , tbeir separation from the adjoining (Country) 

rocks by mnnnnfi of breccia partaking the 
natare of both, 84, 712. 
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UeUllif eroua depomts, often enclose (horses) mMsee of the coD%n- 
OUB rocks, 20, 84, 181,-90,-1,-4, 251,-G5, 
812,-17,-19,-78,-8,-ai, 420,-4,-9,-61,-8, 
480, ^51, -5,-64,-8,-76,-96, 605,-24,-48, 
712. 

— , relations between them, the contigaoaa 

(Country) formations, and the incladed 
(horses) mMsea of rock, 190,-1,-8-4, 251, 
265,313,-18-19,-78,-81, 424-5,-61, 551, 
564, 605-6,-24,-48, 712. 

, die shallower parts of, abound in earthy brown 

iron-ore, 10, 23, 162,-5,-77,-83, 246,-62, 
299, 302,-3,-12,-14,-73-4,-5,-7,-81, 515, 
525,-34,-45-6,-7,-65,-77,-97, 605,-17,-24, 
639,-53,-76,-7,-8, 706,-10; Tables HI. VL 

' -■ ■■■ , general characters of their several Tein-stones. 

(See Composition.) 

_ botmded by joints, 85, 161,-4,-81,-7,207,-28, 

264,-99, 301,-2, 464,-7,515,604,-16,-18, 
620,-49,-80, 714. 

■ I — . , traversed longitudinally, by joints, 26, 76, 85, 

161,-81, 223, 302, 425,-38,-8, 
461,-8,-80,-1,-8, 515,-69,-97, 
618,-24,-80. 

, „ obliquely, by jointe, 76, 181, 302, 

468,-74,^0, 575. 



— , reladons of joiota which traverse tliem to 

joints in the neighbouring (Country) rocks, 

13, 26, 83, 181,-3, 223,-64,-99, SOl-2,-17, 

405, 514,-60,-96, 608-4,-80, 707^14. 

■-, joints of, fiUed with detritus, 75, 225, 469. 

~, „ , fiUed aildJclay, 13, 89, 182, 469, 

faced with! 659. 
~, „ , „ metals and ores, 13, 39, 

76, 181,-2, 228,-5,^, 
246,-64,-9,-80,-1,-8, 
654. 
— , the aides of joints in them are often (di- 
vergently) scored, when faced with metals, 
ores, and clay, 13, 207, 378, 433,-69, 552, 
648,-54. 
.-, laminated structure common to them and to 



the contiguous rocks, 85. 
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Uetalliferous depoats, of Bohutoee ■truotara, 214,-28,-8,-9,-37,-46, 
254,-7,-V62r6>-9» 
269,-98, 800,-1,-2, 
811,-14,-18,-19, 
551-2,-8,-64,-8-9, 
575. 
■ I- .i.i. III. ■ . .■■ , ^ , often display (divetgenU 

I7) Btriated facee of 
onctaona clajr, 562. 

, concretionary itmotiire of, 182,-4, 318. 

, cavemoiw atructnre of, 77, 89, 196, 225, 812, 

877, 422,-31, 515, 625,-81, 707,-13- 

■ , cavities (vught) in them, eprinkled widi 

Tarionti metals and ores, 77, 90, 196, 226, 
246, 812,-77, 431, 515, 625,-81. 

— -■-' - ■■■ " ■ , relations between their ] in day-elftte, 199— 

hardnem and produce ( 205, 829,-31 ; 
(of gold) at different f Tables VH. X. 

dep^ J XXn. 

— , „ in Jacotinga, 282 — 

284,-69-70,-88-4, 824-7,-9,-31 ; Table X, 
.. — — .— — __ , relations between their hardness and their pro- 
duce (of natire copper), at different depths, 
in homblendio (trap) rocks, 326. 

■ , proportionfl of native copper in, 421,-84-6, 

470-1. 

1 ' , „ „ , at different 

depths, 421,-86. 

, „ of copper-ore in, 693. 

, „ of gold in, 100,-1,-77,-9,-82,-4, 

186,-96-8, 201-5,-8, 
230-2,-5,-7,-49,-65, 
268,-79-«l, 312,-20, 
821,-2,-4,-5,-7,-Sl, 
384,-5,-78-4,-6,-7^ 
378,— 9,— 88, 550, 
568, 641; Tables 

vn vm. X. xxn, 

— I , „ „ , at different deptJu^ 

177,-9, 201-5,-84, 
831,-82; 
Tables Vn. Vm. 
X.XX. 

, „ of leAd-ore in, 698. 
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Hetalliferons depodta, pn^jorticmB of mlver and 
ailTer-ore in, 



76, 90-121^-88, 
206,-86,-86,334- 
885,-8,-9,-40,-78 
-374,-8, 437-8, 
522-4,-55-6,-45, 
546,-9,-66,-8, 
617,-82,-42, 
708-H; Tables 

vn. X. xxn. 

„ „ , at different depths, 

206,-86, 838-9, 

708—9 ; Tables 

vn. X. xxn. 

„ of tin-ore in, 472-3, 698. 

intersectioDs and 1 by other metalliferons de- 
displacements of, ( podts, 92, 127,-8, 493, 5S8. 
„ , by cross-veins, 127,-9, 

225,-87, 341, 439,-74, 
503,-15,-27,-58,-75,-98- 
599, 608,-22,-44,-88-5, 
716-17. 
„ , by rocks, 176,-92-4, 818. 

„ , by joints, 183, 341, 474, 

659,-75. 
■nbtemineBn temperatare in and near, 728-84. 
issue of inflammable gas from devices in, 
196-6. 



of gold in Anatralia, 343,-56,-9 ; 
Table xxn. 
„ ia Banca, 631. 
„ in Bolivia, 860. 
„ in Brazil, 263, 842-70. 
„ in California, 348 ; Table 
„ in Canada, 884. [XXII. 
„ in Chili, 845,-60. 
„ in India, 3-4, 4S-7. 
„ in Ireland, 627-84. 
„ in New Granada, 860. 
„ in Nova Scotia, Table 

xxn. 

„ in the Rhine, 348,-51-Z, 
356,-8,-60; Table XXH. 
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MetalliferonB depomts (Detrital), of gold in Siberia, 175, 342,-3,-6, 
348,-60 ; Table XXII. 

in the United States, 384. 
Ancient detritus, S8S, 
342-5,-6,-8. 

, proportionB of metal ex- 
tracted from, 346,-8. 
858 i Table XXU. 

, quality of metal extracted 
Huperior to that of mine- 
gold, 859-60. 

, crystals of metal extract- 
ed from, 856,-9, 632. 

, traced to the parent forma- 
tiona, 175, 343,-59-60. 

, coat of extraction, 346,-8, 
358 ; Table XXII. 



(DetTitaI)ofg<>ld, 
Recent detriUu, 



46, 846-^,-51-2,-9. 

crystals of gold in, 856,-8. 

, shaped implements and 

omamente mixed with, 

344-5. 

, an ancient Indian village 

imbedded in, 384. 
, grains of gold swallowed 
hj water-fowl, 356, 
1 of tin-ore, in Auatralia, 286. 
, in Banco, 631. 
, in ComwaU, 452-3, 695. 
, in Ireland, 629-31. 
, mixed with gold, 286, 

629-81. 
, associated with platina, 

286. 
, superior to mJne-tiQ-ore 

in quality, 359. 
, profit and loss on th« 
extraction of, 452-8 ; 
Table XrV. 
, issue of intlamnuible gas 
f i«m andeat v^etable 
matter overiying it, 
453. 
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Hetue^ the Btreom of the, affected by the condidon o£ the voods at 

its Bource, 188. 
Hesdcot proportion of metal in the ailveF-orea of, 98,-9. 

, weight of ore bronght out of the mines in, by Uboarers, 

147. 
Mexico, Wheal (Cfilatock), proportioiu of metal ia the eilTer-ores of, 

115. 

Mexico, Wheal (Cubcrt), on die natiTe aQver and mlver-ore of, 110, 

Hica, an ingredient of the rocks, 2, 8, 4, 29, 80, 64, 171,-2,-4,-7, 

210,-11, 876,-9,-86,-7,-92, 49], 503, 

511, 618,-48,-50,-62,-3,-7,-70. 

, „ „ metalliferonsdepomts, 911,-24, 675, 

Michell, Edmund, Esq., on the profit mode at Camon-Stream, 452. 
Uichell, Edward, Esq., on the proportaons of metal in the silTer-ores 
of Herland, 112. 

, „ rilver in the lead-ores of 

Menheniot, 708-9. 
■ ■, on the produce and profitft of Eatt Wheal 
Soee, 454. 
Hichell, Mr. Francis (of Redruth), on the introdnctlon of the 
plunger-pole at Ale and Cakes, 
570. 
Michell, Cnpt H., his auggeation of the use of mine-water for pre- 
venting dry-rot, 570. 
Michell, James, Esq., on the proportjons of mlvei in Spanish lead- 
ores, 102. 
Michell, John, Esq., on the native silver and silver-ores of Cornwall 
and Devon, 112,-16,-18. 

■ — ' , „ aigentiferons lead-ore of Wheal Soee, 

119. 

^ ^^ discovery of copper-ore in Cornwall, 

689,-91. 

- — •- , „ platina associated with stream Idn-ore 

from Australia, 286. 
Miguel, Cortege de Sa8, on the metalliferooa deposit of, 242. 

■ " ' , „ iron-smelting works of, 242. 

' , „ discoveiy of diamonds at, 242. 

Hiller, Major W., on the detrital gold of Virginia, 884, 

Miller, I>r, W. A., on crystallizatioti from saturated solutions, 713. 

■ ■'■ ■' ■ ,ana]yms of mine-water from the Clifford mines, 

Mine-gold, its inferiority to detrital gold, 359,-60. [586. 
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Hine-tiii-ora, itB inferiority to detrital tin-ore, 359, 472. 

Miners, in Australia, eamiogB of, on qtuirtz-fbrmationB, Table XXII. 

, „ , „ , on detrital depodta, Table XXn. 

, in Biazil, Eoiopean (in mines worked by British ConpaDies), 

earnings of, Table 

xxn. 

■ ' , „ , Native ( „ by Brazilian proprieton), 

modea of labour, 
217-18,-21-2,-99. 

— -, ,1 , „ {in the bods of rivers in search of de- 

trital gold), modea ctf labour and 
earnings of, 356-4. 

, „ , Slave, (in mines wrought by both native and 

foreign proprietors), modes of 
labour and earaings of , 217-18, 
221-2,-92,-3,-9,801. 
—- — , „ , „ , (in mines wrought by both native and 
foreign proprietora), hire of, 382> 

— , in Chili, European (in mines owned by native proprietors), 

Tabia V. 
■ - — . „ , Native (in mines owned by native proprietora), 
nature of labour, 146-7,-51-2. 

, „ , „ (in mines owned by native proprietora), 

amount of earnings, Table V. 

, „ , It t reckless character of, 91, 167. 

-■ ' — ■ , n I » > ^cii' dresses, and persons examined on 
leaving the mines, 91. 

, in France, Native (Orpaillaa-s), aearchera (or detrital gold, 

amount of earnings, 358. 

—— , in the Himalaya, Native (on their own account, but paying 

a Koyolty to the Government), nature of labour and 

amount of earnings, 58-61. 

-' , in Ireland, Native (County of Wicklow), amount of earnings, 

-' , in Nova Scotia, European, earnings of, Table XXII. [562. 

- , in Siberia, Native (searchers for detrital gold), amount of 

earnings, 848. 

, in the United States, Slave (Virginia), hire of, 382. 

, „ , European (Lake Superior), amount of 

earnings, 428,-71. 
, dangers to which they are sometimea exposed, 600,-66. 

fixnn Derbyshire and from Wales employed in the mines of 

Devonshire, 109. 
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Milling, early ^stem i^, in Gennim;, 646. 

mode of, in Cornwall, 116, 448, 645-6. 

„ , in Angleaea, 678. 
, for copper in Comvall, 686-94. 
, „ in Chili, 154. 
-, adoption of the German Bystem in Cornwall, 146, 645-7. 
■, BUbstitation of tram-waggons for wheel-barrowB to, 144. 
-, present modes of raisLDg ores to the anrface in, 142-4, 609, 
of ventilation in, 219-20. [668-9. 

workmen, ... } ' 

, „ , in Chili, 142-8. 

, „ , in the HimalaTa, 48-52. 

of using fire for expediting operations in, 
-, ancient, in (the Mendipa) SomerBetahire, 625, [51-2. 

, near Ldte Superior, 412-19. 
S-""^ "*^ "*'£? Jj^'!^ j in Brazil. Tables m IX. 



, in Cornwall, 448, 748,-64-5. 
, near Lake Superior, 439-40, 

, Bubmarine, extent of, 584,-9,-94,-9-600,-10. 

iiji ' ■- " ■ ■, precipitation of ot^iper from water entering, 562,-9— 
592 ; Table XVIH." 

. , growth of fish in streams issaing from, 354-5,717,-31. 

, Testation ... in „ , 585,-8, 686. 

, produce and profits of, 95-6, 128-4,-79, 208,-16,-17, 

235,-47,-74-7,-89, 383, 440-69, 601,-41,-4,-94-6, 
698, 720 ; Tables IV. VH. IX. XIV. XXIX 
Mining-laws, 148, S6I-5. 
Minnesota mine, on the rocks of, 475. 

, „ lodM of, 476-6. 

^-— ^ , „ center-bearing conglomerate of, 476-7. 

— — . . ■ , „ produce and profits of, 459 ; Table XIY, 

Mitchell, John, Esq., analyEU of auriferous ore from Onuly, 674. 
Mohs, H. Frederick, on the production of Ataeamite, 162. 
Uoinenet, M. L., on the proportions of different ores in the lodes of 
Cornwall and Devon, 698. 
-, „ use of tram-waggOTiB in mines, 669. 
. I , „ produce and profits of the Ltsbumc mines, 

460. 
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Molybdonum, ore of, in Breodalbann, 650-4. 

, „ , in LeiceBtershire, 654. 

^_— ~^ , „ , in Norway, 546. 

, „ , in Aoatralia, 654. 
Mona mine, on the rocks, vein-BtoneB, and ores of the, 674-8. 

— -, „ treatment to which ^nitic ores are subjected at 

the, 578-9. 

, „ prerapitadon of copper from mine-water at the, 

581-4 ; Table XVin.» 
— — .- — — , „ quantities of ochre obtained „ , 683-4. 

, „ „ of rain at the, 582. 

Monk Wearmouth, subterranean temperature at, 753. 

Uonlevade, M. A. J. de, on the iron-ores and ameltaug-worka of 

Monlerade, 171, 219. 
— — -- , „ differences in the qualities of chat- 
coal from different woods, 219. 
Monte Amatgo, on the recent sandstone of, 155. 
Montgomery, Dr. J. B., analyris of water in the riTet rf Copiapi, 140. 
__^ — ; on die identity of diatomt, in the present 
strand, and in the raised beaches, 
near Caldera, 160. 
Moore. C, Esq., on a foemliferoufl let^d-lode at Charter House Warren, 

625,-6. 
Morcom, M., Esq., on the rate of blasting vein-stones at ) baq 
Polherro, \ 

, „ proportions of 1 .202,472. 

tin-ore m J 
Moman, John, Esq., on the aniiferoua deposits ot Oongo Soco, 272. 

, „ „ of Tacqmril, 278. 

^^____ , „ quantities of gold coined at Rio de Janeiro, 

869. 
^ J, „ used by goldsmiths at 

Bio de Janeiro, 370. 
Mom deu Almas, on the auriferous depont of, 224. 



Morro VelJto, on the rocks of. 



185-6. 

which occasionally contain gold, 186, 

821. 
their Bchistose and jointed structure, 

186,-91,-2,-3. 
narrow highly-inclined mass of joint- 
ed rock between two bodies of vein- 
stone, 191. 
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871 



Mom Velio, on the rooke of, tmiBititma between them and nwld* 

liferoos depomta, l92,-8,-4, 207, 818. 

■' ■ , the metalliferoTu) their directions, coincide aometimea 

depoaita of ; J with the cleavage, aometimes with 

the jotata, bnt often with neither, 

187-«, 90, 207, 810 ; Tablea TL 



their dip and widUi, 188-98, 811 1 

Tablea V. X. 
bodiea (thooU) of the ptodnctira 
portiona in, Goinddent in eadlcmg 
dip with BtmctaiBl diapodtiona of 
TOcka, 206-7, 32S,-6. 
compamtiTe hardneaB of^ at d ifflar - 
ent deptha, 199 ; Tablea VH. 
XXII. 
ingredienta, ) 190,-4,-6, 202, 812, 
earthy, ( 818,— 17,— 21— 8; 
Table VL 
„ , iirlatnd numnn nf ilatn 
imbedded in, 190, 
191, 812,-17,-28. 
„ , poitaoDS conforming to 
tLe jcnnta or obllqne 
to tlie clearage, par- 
tially or entirely 
aevered, for eiMrt 
diatancea, by certain 
beda, 192.-8-4, 818. 
„ , nnifinmi^ of oleangs 
hi the (Cotmtry) walla, 
imbedded mnwicn, and 
aarering beda, 198-4, 



1,) 194-7, 812,-18,-21- 

raetallio, | 822 ; Table VIL 

„ , proportiona of gold 

oontained in, 197,-8, 

204^; Tablea VI.' 

vn. 

„ , proportjcoia of gold 
ex^acted from, 197, 
198, 201,-8,-4,-6, 
812; Tablea VL« VH. 
X. XXTT. 
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Mom Vtlko, the motalliferoaa 1 u^redienta, 1 proportioiu of gold 
depetits of; f tnetaltio, f extraoted from ores 
obtained at different 
depths, 201, — S,— 5, 
881 ; Tablea VIL X. 
XXU. 

— ■■' - ■■ , „ ; 11 > praportiona of gold 

extracted from orea 
of different hudneoB, 
199, 201,— 3,-6 ; 

Tables yn.xxn. 

, „ ; II t compariBon between 

tlie proportitHiB of 
gold contuned in and 
extracted from tha 
vein-Btone, 198, 204, 
205 ; Tables TI.- 

vn. 

„ 1 n I analyuBof gold, 8S4, 

874. 
„ ; » » proportionB of Eolver 

sllaj'ed irith gold, at 
diffei«nt depths, 206, 
882; Table X. 
„ ; n I qnsli^ of gold ob- 

tained at different 
de^OiB, 206,-6, 875. 
„ ; M f qnalily of gold in dif- 

ferent vein-Btones, 875. 
„ ; size and depth of hole bored per 

man per day nt different d epthi 
in the mine, 199-200; Table VH. 
„ ; wei^t of ore extracted per hole 

blasted, 199 ; Table VTI. 
„ ; propcotion of ore extracted to 

veight of gunpowder used, 200. 
„ ; qoantitiea and pioporticnu of vein- 

stone rejected as not contiuiung 
gold enoQgh to repay the cost of ez- 
traction (dreuing), 202; Tables 

vn. xxn. 

„ ; qoantitieB and proportions of vnin- 

Btone Btamped, 202 ; Tablee VH. 

xxn. 

„ ; numberB, weight, speed, and effi- 

ciencr of atamp-headt, Tables 

Tn.xxn. 



n,gti7ccT:G00glc 



INDEX. 873 

Moiro VelhOf the metmllifemu 1 areaa of cttred hida, and of baize, 
depoaiti of; ] oret which the tfanyied-om is 
puBed, 203 ; Table TU. 

■ of amalgamable ore'col- 
lected hj each uriea 
of hidet and baize. 
Table Vn. 
of ore escaping tlie hides 
and buze, but after- 
wards collected and 
gronnd in amutret, 
SOS, 855; Tabia 

vn. 



•, ipuntitf <tf mercmy need, and time leqnired for amal- 
gamating the (tOTR^M^re, 
Table VIL 

■, ,1 lost during amalgamation, Tables 

vn.xxn. 

-, ooata o{(dntnng) oleaning the ttan^ied ore, Table VI.' 
-, „ , total, of extracting gold and making it ready for 

theniariEfit,827. 
-, iMoe of inflammable gas from areyicee in the tou- 
rtonea, 195 ; Table VT. 



■ — , climate o^ 819,-52, 726. 

, Bubtertanean temperature at, 726-7,-66,-8,-9,-60,-1, -8. 

, ftffce employed at, 867,-76 ; Table VTL 

I , wages of European minen at, Table XXZT. 

, pTodooe, expenditure, and profit at, 808-9; Tables 

vn. xrv. xxn. 

— ■ — , extent of «ater-oonrsea, and injuriea done them by 

anta, 850 ; Table XXH, 
■ .■■—■_, fish thriTB in water holding pyritic ore in Biupen»on, 

near, 855. 
Motto, Yenda do, iron-fnniacee near the, 247. 
Hoeeley, W. M., Beq., produce, expenditure, and profite at the 
Oamett and Moaeleg minee, 382-8. 
. — ■ ■ " , on the hire and food of ilaTea in Virginia, 

888. 
Mougeotbi, die, flonriahM in water which yields a precipitate of 
copper, 585,-6. 
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MouSMengt, sabtemnean tompentare in the otMl-mine «£, 758. 
Mulitrty ffill, propoitiaD of tin-ore in the T«a--«tcnie of^ 472, 
Hula (and honai), their bndiMM fc^ water holding iroD-^« in ns- 

penaoD, 864. 
Mim^la Leih, en the ircm-orea of, 26. 

HarohiMO, ^ B. L, Bart,, on the oopper-bearing laiidatotie* of Bkhp, 
514,-15,-16. 

, (Vemenil, H. B. de, A Keyeerling, Coant 

A. Ton), on the aoriferoue Braente of 
Siberia, 178, 
■ , on the proportion of gold obtained at 

BareaorA, 177-8. 

I , „ gold and platinum of Siberia, S40. 

_._ - . ■ ,, „ datritalgold „ ,176, 

848. 

, ^ „ , a huge mas (Nugget) 

of. Table 

xxn. 

, „ oopper-bearing ooal-meaaarea of 
Siberia, 508-9, 

,... (£ Geikie, A., Baq., on the ahttea of 

Bieadalbane, 646. 
Hnmj, J. J., Eaq,, <m the affaeta of as earthqoake at Galdera, 168. 
ifuttc, Whtid, area of open mining-works at, 676, 665. 

Nadhoolee, on the iron-ftamaoea at, 19. 
Nansk^ (Nanaknke), on the argentiferons ore of, 119. 
Rajuer, Jamee, Esq., on the Bknotnre and apecific-l of smelted co|M>er, 
gr»Tl^j 429-30. 

.■■■'. I ' .1 ■■, „ „ of electro-depoeit- 

ed copper, 431, 
I . , „ abeorption of oxygen bj oopper when in 

fusioD, 430. 
— ' ■ , „ pretnpitation of copper at the Paryi 
mine, 580-1. 
2fational mine, on the native copper in conglomerate at the, 477. 

— — , „ proportion of „ , 471. 

. , „ piodnce and profits of the, 469 ; Table XIT. 

^ — ■' — , „ wagee of miners at the, 471. 

Navigatiaa of Lake Superior interrupted during winter, 434, 
Ndial-bridge, detrital matter near, 45. 
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NeUl«, W. Q., Esq.) on the produoe ootta, and profits of WJttal 

Mary Arm, 719,-20. 
New Branswick, on the granite <^ 490-3. 

, „ met&IIiferoiu Blates of, 495-7,-8-601. 
, „ greeturtones of, 496-8. 
-, „ conglomerstee and sandstones of, 601-2. 
■ ■ , „ copper-bearing shalee of, 508-10. 

, „ foesil flora of, 508-10. 

, „ anriferotu detritus of, 488, 500. 

New Granada, on the proportion ctf silver in tihe ore of, 98. 

, „ dieai^iearaiice of springs from cleared groond 

in, 187-«. 
, „ temperstnre at small depths in, 768-'70. 
Kewiansk, proportions of alloy in the gold of, 885. 
Hew Bed SandBbme, depoaita of copper-ore in, 515, 750, 

" ■ ■■' I " ■, subterranean temperature of the, 7&0. 
Nichtd, Prof., on Ae rocks of Breadalbane, 646. 
Nicholas, Capt. J., on &e sabmarine works of Levant, 599. 
Nicholls, Gapt. J. on die proportions of tin-ore in the Tein-stones of 

the Proiper minee, 472. 
Kckel, area of, at Chalanchei, 526. 

I , „ in New Brunswick (7) 503. 
, „ atPajonalee, 12i: 
Ninnei^ Hr. J., on the preci|ntatd<m of copper from the water of the 

Gwennap adit, 587. 
Noakca, O., Esq., on the prodnce, profit, and loaa at Wheal Vor, 446. 
Ncdsee occanoned b; moving-sand near Copiapft, 154. 
North American mine, on the rocke and lodet tX, 419-23. 
■ „ , „ diapoaitjon of (native) copper in the, 

420-2,-81. 
I ' '■■ „ , „ sabtenanean temperature at the, 734. 

North Downi, on the rilver-oro of, 114. 
Northnmberland, proportionB of nlver in the lead-ores of, 106. 
North^Wett mine, on the expense of extracting (native) copper at 

the, 426. 
Vfacmj, on die metalliferons deponts of, 546. 
— ^— — , proportions of silver in the ores of, 100. 
Nova Scotia, on tbe copper-bearing coal-shalra of, 607-8. 

'■^i statistics of gold-mining in, Table XXII. 

Nvtoa Sank, on the iron-ores of, 22 ; Table I. 
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Oak, foreats of, in the Himala^ 6&, 

, rejected by ohaTcoal-bnmen in the IGmBlsTS, 65. 
OatM, G., Eaq., on the influence of eroti-veiju on the tuiphwr-^ount 

of Wicklow, 668-9. 
Ochre, lining creTioes in the Itabiritt at Agoa QuenU, 285. 
^— , qouititieB oi, depoaited in the preoi[abUion-w<vkB at Mmo, 

688-4 
Odernhdmer, G., Bsq.* oa the mica-'alato <tf Breadalbane, 645,-60. 

; , „ greenatoneeandj g.g 

porphjmea of J " ' 

, „ lodeM of „ , 652. 



Oil, miniinl, of Borriga and E:qMctativa, 618. 

Oldham, Dr. T., on aubterrauean temperatore at KHoctmakon, 7iO. 

OliTeira, Col. M. F. de, gold-mines vrougbt hy, in Brazil, 287. 

Oliveira, Capt M. J. F. de, on the gold of CaUa Preta, 237. 

Ollivant, 8., Esq., on tbe gold produced in Minas G«rae8, S69. 

O'Nifll, C, Esq., on the gold of Merionetbahire, 641. 

OyowUe, on die iron-ores of, 83,-6. 

Open mining-works, 222,-84,-7,-56, 576, 665. 

Orea, (See Antxmans, Arsenic, Bitmuth, Chromimn, Cobalt, Copper, 
Gold, Iron, Lead, JUanganmt, Molybdenum, Nickel^ 
Palladium, Platina, Silvtr, TeUwium, Tin, Titanium, 
Zinc. 

Organic remains of the Carboniferona qratem, 613-14,-23. 

„ Devonian „ ,700-1. 

„ Silurian „ , 495, 594-5, 686. 

in metalJiferoufl deponts, 619 (?), 625-6. 

^—^—~- in raised beaches, 156. 

Omamenta, ancient, of natire copper obtained from earlj mining- 
works near T^ake Superior, 418-19. 

Orpailliurs (gold-washera), quantittss and values of gold obtained 
by, from Ihe Rhine, 848,-51-2,-8. 

Ouro Fitu>, rocks and metalliferous deposits of, 184. 

, proportion of gold in „ ,184,822. 

Ouro Preto (Yilla Rica), on the micaceous (7 talcose) quartz-rocks 
(elatlic landatone) of, 809. 

- ■ ■, „ auriferons cla/-Blate of, 210,-11. 

Ovalle, P. Alonao de, on the valley of Copiap6, 189. 

t>voca, on the mines of inm-i^teB and copper-pyrites, ) eiaso 
in the Tale of, f '**^''* 

——-, „ produce of „ „ ,561. 
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Oroca, on tha ewninga of mioen in the vale of, 563. 

, „ precipitotion of eoppwl .570.00 

from mine-water j " ' "*>-«». 

— ■ ■■ , „ aDrifaroaB pTrites of Connorrie &nd Balli/murtagh, 

Fache, M., on the proportioiu of bUvai and gold in the lead-orea of 

HimgU7, 100. 
Paeiencia, oa the sseocistion of aatimony-glaiioe and tellurium with 

gold at, 180. 
^oific^ abells erirtipg in the, found also in laiaed-beaches near^ 

Caldera, 166. 
PahlM (in Barngtuh), on the apecnlar-min o^ 25. 
PahUe (in Kalee Kumaon), on the brown iron-ore of, 36, 
Paillette, U., on the argentiferona lead-orea <£ SicUy and Calabria^ 

102. 
, „ proportiona of eilTer in Spanish load-ore*, 102. 
hjonalei^ on the orea <d cobalt, niakel, and diver at, 181. 
F^ladinm, aoooated with the gold of Candonga, 175. 
' ' " , „ Santa AniuiaBAItabira,i\&. 

, „ Gongo Soco, 286, 387,-8,-40. 

■ ■— — , „ , in granite, 175. 

. „ ,in ItabiriU\a,f. ec 

(Jacotinga), } =*l'*r86, 
, II t •> I propiaiiona of 

at diSeKnt depths, 286. SS8,-40. 
Fttallalian of soma depodta which jdeld eilver-ore wilii othora which 
contain day only, 81. 
of maaaea of mlTer-ore in depoeitB baring different 
diiectionB, 123. 
. .-.- ..rf gold-depoeita to the ranges of monntainB in which 
diey occnr, 176, 221,-45,-8, 804,-10,-11 ; Table X. 
■ -I. of die Svlphxtr-courte near Oroca to the cleavage of the 
adjoining rocks, 558. 

„ great body of pyritoua copper-) ,_, 

ore in Angleaea j " ' 

I „ rich hwicht* of co|f»er-ore on different lodtt near 

Kenmare, 618. 

I. „ orey parts of some with the barren portions of 

other lodtt, 607-8. 
FualjpAia, Khoriaoeona sands of the, ocotaia chromft-ore and 
!. 174. 



n,gti7ccT:G00glc 



878 htdbx. 

Par ContoUdatsd mineB, proportloiia of tin-ora In tlw Tefn-ottnwfl of. 
Park mine, proportioDs ot bItst in tin leuA-ormtit, 110. [472. 
Paryt mine, rocka of the, 674. 

, met&IlifeTons depoaili of the, 576-6. 
' , croM-witM o£, 675, 

■ , snalyaii of the (blva-aUnu) an of, 646,-77. 

■ ■ , treatment of f^tic copper^jre at, 67S-9. 

, diainage of the, 680. 

^— ^— , precipitAtion of copper from mine-water at the, 660-1. 

^— — - , copper-tarf of the, 680. 

Paaco (Peru), proportions of silver in the ores of, 98. 

Fiucoe, Gapt. H., on the lodta of Bearhaoen, 608. 

Palol, on the iron-GreB of, 88,-7. 

Pattinwn, H. L., Esq., on the propoitionB of tolver in the lead-orei 

of B^land md Wales, 105,-7,-9,-19. 
Paonchmaolee, on the clay iron-stone of^ 66. 
Peach, C. W., Esq., on foesiliferoiiB rocks near Liskeard, 700. 
Pebbles, beds of, far above existing stieams, 46. 
Pedro, San, gold imbedded in copper-glance at, 878. 
Ptevar, Wheal, displaoemente of todea at, 226. 
Peixoto, 8enr. J. de Sonza, emplojrment of slares hy, 801. 
PeugiU;, Capt. T., on the annferotulof Chngo Socc, 250,-7,-60,-8, 
depodts) 266,-8,-72,-4. 

, „ „ ol Agoa QuenU, 2S8. 

--■■' — — -. — , „ „ aarecognizsd by workmen, 826. 

____. , ._^ ^^ treatment of anriferons sand, 854. 

- ■ - , „ manofaottufl of charcoal, and liie smelting 

of iron-ore, in Brazil, S62. 
PenkaldoTva, Ycaf'yt^<iia of BilTer in the lead-ore of, ISO, 
Petvaaace, proportion of silver in the lead-ore of, 120. 
Pennant^ T., Esq., cm the treatment of) at the Pary» mine, 674,-6, 
copper-ore J 677r^ . 

, „ copper-tnrf of „ , 580. 

Perwou, Wheal, on the argentiferons lead-oree of, 119, 
PerUire Qlazi, proportion of rilver in the lead-ore of, 120. 
Pepper, Prof., on the steam-engine placed tmderground at the Tamar 

mines, 609. 
Percy, Dr. J., on the stniotnre and ^^ j ^^^ ^^^^ ^^^^^ 
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nmEZ. 879 

Percy, Dr. J., on the struotare and specific 1 electrotype coj^>€r when 
gravity of, ( fused, 429, 

- '■ ■ ) „ absorption of oxygen bymelud copper, 481. 

— — , „ trtabnent of copper-taea at Agordo, 579. 

PerificJlba, on detrital-gold from the, 359, 

Parley, M., Esq., on the rocka and orae of New Bnuuwiok, 490,-6, 

506. 
FemoUflt, M., <m the proportioDB of silver in Spanish lead-ores, 102. 
■'■■■■ — , „ „ in the lead-ores of Brittany, 

104. 
■ ■ ' , „ relative pomtions of rilver and „ in „ , 537. 

Periberg, on the formation of ice onderground at, 479. 
Ptrtsnatcia* (mining conceadons), nombera of in CbaeardUlo, 149, 

150. 

Petheriok, J.jEaq., on the precipitation of copper at Cobre (Cnba), 591. 

Petherick, W., Baq, (of Lake Superior), on the large ) in nse at Lake 

stamp-heads ) Superior, 426, 

accomplished by tbem, 426. 

— ■ " ' ■ , „ , on the oott of extracting 

native copper £rom its matrix, 426. 

Fetberick, W., Eeq. (of St. Austell), on the amount of dues 

(Scgaltiu), paid at Crennit, 456. 
Petroleum, issae of, from llie copper-bearing sandstone of Hnidobro, 
Pewabic, on the costa and pn^ts at, 459; Table XIY. [516. 

FbilllpB, Mr, H., on the prodnoe and profits of Tretavean, 451 ; 

Table XIV. 
Phillips, Prof. J., on the carboniferooe limestone of Yorkshire, 626. 
, „ wrinkled Bbrncture of rocks, 259. 

- ■■ ■ -, „ positions of displaced strata on opporate 

sides of the displacing vein, 227, 660. 
, „ subterranean temperntare, 728,-53. 
Phillips, J. A.) Esq., on the proportion of silver in the lead ore) na 
of Australia, K^' 

, » .. gold „ , 99. 

, „ prodnction of „ in California, Table 

XXIL 

, „ „ „ in Nova Scotia, Table 

XXII. 

- — - (& Darlington, J., Esq.), on the produce and 

profits of mines, 459 ; Table XIV. 
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880 INDEX. 

FUllipe, W., Esq., (» the gnutite and elate of Tincroft, 658. 

, „ alleged WBBte of oopper-oro in Connrall, 
690-3. 

, „ alrer-ores of Commtl, 111^18,-18^18, 

'■ '- ' ', „ ■treun-1iQ-or« „ , 869. [118. 

, birth aod deaih of, 691. 

Phanix mines, rooks of tlie, 656^-69. 
— , „ , on oppodte mdea of tlie lode at the, 657, 

669. 

..-■' ■ ■ , „ , metBllifBtoiu depodt of the, 676,-8,-9 ; 

Table XXX. 
, M I sabterranean temperature in the, 746. 
, prodnoo of, people employed at, tmd machineiy at 
work on the, 698. 
Kck and gad, dezteri^ of Comigh minera in nring tiie, 162. 
I^edada, on the stractare of t^e mountain, 298. 
Vike, B. H., Esq., on tlie proportion of tin-ore in the vein-atones oC 
the Cam Bna minee, 472. 
m^. . — , „ produce and profits cf the „ > ^8> 

FindoT, on the aTtriferons sands of the, 4, 46. [469 ; Table XIV. 
I^nnock, Saint, on the rocks o^ 99. 
■ ' — ■' " ■ , „ metallifercniB dqweit of, 704-12. 

■ „ jffmMUiaoiu of mlrer in the lead-ore of, 120, 

709. 

, „ prodnce of, people emploTed, and d 

at work in the district c£, 720. 

IHpe-Tdne, of lead-ore, on, 620-1. 

Pitangvi, on the anriferotis depoata of, 222-4. 

, „ eoafomaty of some of tJiem to the jmnted 
of the rocks, 223, 319,-28. 
Plants, foBol, OD, in the coal-abales of New Bmnswick, 508-9, 

, „ Nova Sootia, 607-8. 

, „ Siberia, 508-9. 

Platina, associated with Oie gold of Biasil, 286, 385,-7,-8,-40. 

, „ of the Rhine, 860. 

, „ „ Ural, 886,-40. 

, „ in ItabtriU (Jacotinga), 286, 835, 

887,-8,-40, 

■ I, „ „ , proportions 

of, at different depths, 286, 888,-40. 

, aesooiatetl with stream-tin-ore in AiutraUa, 286. 

Plumbago, in the clay-sIate of the Himalaya, 41, 
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PUmgir-poU, notioe of ita early ok in the minea of Gwennap, 570. 

— ■ — ...i..-^ wooden, used at Connorree, in Wcklow, 669. 
I^jmotith, on the tempentnre of, 745,-9. 

Pod«r, m nune uicifliitly given, in Commll, to certain orea of copper 

and (7) of iron, 689. 
Pokr««, OD the rooks and copper-one of, 6. 
Polherro, on the prodnoe of, 463. 

" — ■■' , M proportionA of tin-ore in the TGon-atooee of, 202, 

472. 

— ■■■ -) „ rate at whioh the Tein-otonea are blasted, 200. 
Fnldiet, proportiona of tin-ore in the Tein-Btonea o^ 473. 

— ■■'■ , loM during fonner operationa at, 452. 
Polffooth, profit yielded by early works at, 454. 
Polkin^^tome, W., Esq., on the proportions of tan-ore in the vein* 

■tones cJ Ouddra i Pv Cotuolidated 
minee, 472. 
Pohrhele, The £ev. B., on the proportions of nlver in Devonshire 
lead-ore, 109. 

— ' ■ ■ , „ Blver-oreB of Cornwall, 111,-14, 

Ponlalba, Baron, on the proportions of pore copper in the native metal 

of Lake Saperior, 471,-8. 
Pontea, Seur. H. J. P. da Silva, on the prodnctivel . j^. ai g 
gold-mineej ' 

,onthel „ „ ,215,-16, 

quality of the gold afforded by ) S32. 

, on the „15_ 

proportions of palladium in j " » i • 

. , on the 1 gj^g^ 

theft of gold by workmen at ) " hi* 

Pool, Wheal, on the aigentiferoiu lead-ore of, 118. 
Poolc^, Capt. B., on the proportioD of tin-ore in tiie vein-stone of 

Trtlj/on, 472. 
Porphyry, f el^athio, of New Brunswick, 491. 
, , of Bteadalbane, 650-1. 
, , of Caiadon, 660-1,-70-1. 
, of Pra, 651. 

, stanniferous, of G^serberg, 665-6. 

Portage Lake, on the snndstonee of, 391-2. 

Pototi, on the proportioQ of nlver in the oree of, 98. 

PotatwM of Brazil, on the, 178. 

Powder, charges of, used for blasting in different mines, 200-1. 
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Pra, on ihe felapatbic porphyry (Elvan) of, 661. 

Praia (margin of the river) AnriforoaB iand colleoted OQ, at ilorro 

Ytlho, 855. 
Fridesnx, C^)t. S., on the Auriferoiu depodts of Chngo Soco, 257, 

, on a landBlip at „ , 850. 

Friace, Capt. J., on the rocks and Tein-^tonee of Sark, 582,>3,-4. 

, „ lead-ores , ,121,586-7. 

, H silver and silTer-OTM „ ,121,536-7. 

Freoipitalaon of copper from mine-water in AngUsea, 580-2,-92; 
Table XVm." 

„ in Cornwall, 886-9,-9». 

„ in Cuba, 590-1,-2. 

„ in Deron, 684-5,-92. 

„ in Spain, 689-91,-2. 

„ in Wicklow, 562-87,-92. 

■ „ , more r^d in warm, than 

in cold, weather, 
571. 
» I H i. „ , „ in mnning, than 

instill, water, 671. 
■ ■ ■' ' „ , qoali^ of the precipitate 

affected by th« nature ot 
the precipitant, 588. 

• — — „ , dues (RoyaU*4») paid on, 

Frcdta in mines. (See Mining.) [588. 

Proportions, of antimony, in gold, 884,-74. 
-, of arsenic, „ , 834,-74. 

, of biamnth, „ , 884,-74. 

, of cobalt, in silver and nlver-oraa, 623. 
' - ■ -, of copper and copper-ore, in vein-stonee, 426,-35,-6, 

462,-70-1, -5,-9,-82, 693. 

, „ , in gold, 286, 234,-8,-40,-74. 

, of gold,in vein-stones, 177,-8,-9,-82,-4,-97,-8, 201,-8, 

230,-1,-2,-5,-49,-55,-8,-77,-9- 
281, 831,~4,-72-S,-4,-9,-«S, 
550,-68, 641 i Tables TI." 

vn, vni. X. 

, „ , ., , at different depths, 201,-4,-6, 

284,831; Table VH. 
■ , „ , in lead and Icod-oroa, 99, 100,-1,-4. 
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of gold, in mhet and silver-oreB, 100,-1, 550. 
„ , in copper nnd copper-ores, 237, 378. 
„ , in different (BrazIUan) rocks, 369. 
„ , in detrital matter, 345,-6,-8,-58. 
of lead and lead-oree, in vein-Btones, 693. 

in gold, 834,-74, 
of palladiam, in gold, 286, $88,-40 ; Table X. 

„ , at different depths, 286, 888,-40 4 

TaUttX. 
of platina, in gold, 286, 388,-40 ; Table X. 

„ , » > at different depths, 286, 838,-40 ; 

„ , in detrital gold, 360. [Table X. 

of ailTer, in Tein-Btonea, 91-8,-5-6,-7,-8-9, 100,-1,-2, 

104,-12,-13,-14,-15,-16,-17,-18, 

121, 437,523-4,-36,-68, 711. 

„ , in copper-ore, 876. 

, in lead and lead-ores, 99, 100,-1,-2,-8,-4,-5, 

106-10,-18,-19,-20, 

121, 536, 708-9, 11. 

, „ , at different deptiis, 

708-9. 

, in mine-gold, „ , 206, 

286, 385,-8,-40,-74 : 
Table TIL 
, in detrital gold, 360. 
-, of tellnrinm, in gold, 336. 
-, of tin-ore, in vein-atoneB, 202, 472,-3, 698. 
, in detrital matter, 630. 
Prmper United mines, proportions of tin-ore in the vein-stones of, 
Providtfice mines, rocka of the, 659. [472. 

, proportions of tin-ore in tiie vein-stones of the, 

* 472. 

J produce and profits of the, 444 ; Table XIV. 

Providence, Wheat (Tremayne, Wheal), on the argeutiferouE lead- 
Prjfce, Dr. W., on the composition of lodes, 676,-8. [ore of, 118. 

'— — ■■■■ — , „ „ , when productive, 658. 

' '■ ■ -, „ proportion of copper-ore in lodee, 698. 

, on early copper-mining in Cornwall, 688-90,-1. 

' ', „ lotaof copper-ore owing tooareteas treatment, 693. 

-, „ aigentJferoUB lead-ores of Cornwall, 118,-19. 

■ ■ , „ Btream-tin-Dre „ , 486. 
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884 rauBX. 

Piyoe, Dr. W., on salt wster which enteis Bubmarlne minefl, 539. 
Pomps, in the iniiieB of Brazil, Bomelamefl worked m& rag and 
chain, 845. 

— • " " •''^^^]<-<^"^'^ 

■ III , „ Cornwall, campaxiaoa of wlcnlstod, witii 

actaal effi<nsnof of, 570. 
Pnnur, on the grapHitio oln^-sUte of, 11. 
Pnntas, Tree, on the production of mlver ftt, 153. 
Pnrftc^, on lite climate of, 770. 
Artardunk, m die iion-ore of, 24 ; Table I. 
Pyritea. (See Orei of Copper and Ore$ of Iron.) 

Qiu% of gold, in Boliria, 860. 

„ , in Bran], 206-6,-14,-16,-86,-7,-86,-99, 817, 32-3, 

884,-8,-58 ; Tables Vn. IX. X. 

„ , in California, 889 ; Table XXTI. 

I II — „ , in Canada, 884. 

„ , in Ireland, 6S3. 

-^— „ , in New Gtianado, 860. 

I „ , in Siberia, 336,-60. 

„ , in Vir^nia, 874,-83. 

„ , in Wales, 642. 

„ , in different rocks, 882,-4-6 ; Table X. 

„ , in different parts of the aame ) 205-6,-85-6. 382- 

fonnation, ) 384 ; Tables 

viL rx. 

„ , at different depths „ , 206-6,-86-6, 832- 

834 i Tables 

vn. IX. 

-' ™ ■ „ , in large masses, inferior to the qnaliQr of onaUec 

bodies in other localities, 882-8, 
— ^— „ , different in crystals of different frama, SS5-6. 

■ „ , in detarital depoate snperior to that of gold in look- 

formations, 859-60. 
-^-^^ of ailTer and edlTer-ore in the several limestones of Chafiar- 

cillo, 98-121. 
of silrer-ore and of lead-ore in different parts of iSark't 

Hope, 536. 
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Qoarti, an ingrodient of rocks, 2, 8, 4, 11, 12, 18, 21,-6, 30,-l,-!>- 
86,-9, 64-6, 78,-9, 86, 1 6 1,-4,-7 1,-2,-4,-7, 
178,-^0,-5, 211,-14,-17,-19,-21,-4,-5,-39, 
844,-6,-7,-8,-60,-5,-9,-65,-97,-8, 300,-1 ,-2, 
80S,-4,-ll,-12,-18,-15,-16,-21,-2,-4,-71, 
881,-5,-6,-7,-91,-2^8, 402,-8,-11,-14,-74, 
475,-91,-8,-4,-5,-7,-8,-9, 501,-11,-18,-17, 
568,-74,-7,-94, 602,-8,-7,-16,-86,-46,-8, 
663,-7,-8,-9, 718,-14,-41,-2,-60. 

, „ of metalliferoiiB depoots, 4, 5, 6, 8, 10, 11, 

12, 18, 19, 20,-3, 38,-7, 86, 162,-8, 
165,-76,-7,-8,-80,- 1,-2,-8, -4,-94,-8, 
214,-23,-8,-32,-3,-4,-9,-40,-1,-9,-65,-7, 
268,-98, 300,-2,-7,-11,- 12,- 18,-15,-17, 
' 819,-20,-1,-2,-4,-9,-83,-4,-7,-41,-71,-2,-3, 
874,-5,-6,-7,-8,-9,-81, 412,-20,-8,-4,-81, 
460,-3,-4,-5,-8,-9,-79,-92, 622,-31,-8,-54, 
656,-6,-7,-64,-5,-7r-75,-6,-7,-96-7, 606, 
617,-24,-38,-40,-58,-76,-6,-7,-8,-9,-81, 
705,-6,.13,-14,-26,-8,-9,-32,-6,-6,-9,-41,-8. 
I, „ of croM-MiM, 226,-82,-86-7, 808,-80,-41, 

608,-82, 716. 

t^brada Stca, on th« rocks wid metaUiferoos deponts of, 1 61-8. 

QneteUt, U. L. A. J., on die Magnetio deoIinAlion at Bilbao, 613. 

-, „ temperatoieB obBeired at flmoll deptJis 

in BnuBcla, 778-6. 

QHMKyiniDe,on tlieexpenditQTeandprofitaatthe,459; Table XIV, 

Quito, on the mean temperatore of, at the sor&oe, and at inconmder- 
able depths, 771. 

Sai, on the copper-bearing beds of talc and quartz at, 4. 
BailwajB, mlMtitated for wheel-barro«rs and kibblM (bnokets) in 
Bun, in Brazil, 849. [mines, 144, 668. 

, in Michigan, 477-8. 

BaUs, J(du, Esq., on the identity of diaUmt in Sirocoo-diut at 
Malta, and in the raised and actiial beaches 
of the Pacific, 160. 
Bamgmign, aoriferona aonds of the, 4, 46. 

I , detrital matter in the neighbonrhood of, bat br above its 

present bed, 45. 
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Bamgurii, <ai the iron-otM of, 26. 

Sammeltberg, on tbe iron-p^tea (SuIphiu>ore) of, 544,-6. 

Bama&y, Prof. A, C, on the Silurian rocka of Merioneth, 635,-$,-?. 

, „ Ckipper-turf of „ ,580. 

Bampoore, on tbe oonglom«nite and iron-ore of, 80 ; Tftble IL 

SAaai, vaitilAtion effected there b; meanBof a (trompe) water-&I], 

220. 

Baape, S. R. E., improyed operationa at Dolcoath, whikt he wu 
employed there, 645'6, 7. 

■■ ' , his presumed anthorahip of Munchatuen's Travelt, 

Rations, of minerB in ChaiiBTullo, 150 ; Table Y. [615. 

, of slaTos in Brazil, 292. 

, „ Virginia, 382. 

Ratios at vhioh the temperatures of mines increase with their depths, 

759. 

Bawljnga, W. J., Esq., on the ailTer-ores of Wett Darlington, 116- 

117. 

, „ proportions of tin-ore in the vein- 
stones of Wheal Bttty, 472. 

Beadwin, T. R., Esq., cm the Clogau gold-mine, 635,-8. 

Keay, TV., Esq. (& Walker, Dr. T.), on the proportion of gold con- 
tained in clay-alato at 
Morro Velho, 186,-96. 

■ , „ processes wid products 

of fdrtMing) cleaning 

fald at Motto Velho, 
OS. 
Bedroth, subterranean temperature in the neighbourhood of, 752. 
Redaction-works, proprietors of, take their proportions of ore at the 
mines in Chili, 94. 
, produce of ores profitably treated at, in Oiili, 94. 

-— -. .., force employed at, in Morro Velho, Table VI," 

_, wages of work-people iu „ , Table TI," 



., proportionB of gold 1 j„ Table VL" 

extracted j " ' 

operations of, in Gongo Soco, Table EX. 



Reed, J., Esq., on the rate of blasting Teio-Btone at Cronebant, 200. 

, „ diminished proportions 1 ,__ 

of copper in the water ( » i * ■ 

Bocks, of granite, sprinkled with gold, 4, 175, Sll,-20. 

1 II I II copper-ore, 511-12. 

, „ , „ tin-ore, 664-5. 
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Socka, of telooM mud' ni<»aeoaB sUt^ q>riiikl«d with gold, 177, 910- 
3», S01,-lIrStO. 

, „ , „ vitreotu coppei^ 

49S. 

, of clft^-alate, „ gold, 196, 210. 

, of calcareo-BilioooaB natore, „ gold, 24A, — 9, 

«0*,.19,-24. 

, of Itakiritt and Jaeoting^ „ gold, 214, — 15, 

219,— 42,— 9, 
25S,-99, »25. 

, ot coDglomente „ native copper, 

408,>75. 

,of limeskme „ natiTe cdlTet and 

theoroBofBilTer, 76. 

1 of thfl coal-DUMurefl, „ copper-ore, 503, 

506-10. 
, of the N«w Bed Saadrtone, „ cof^ter-ora, 614. 

{gold, 217,-87, 
nfttire copper, 
286,-S16. 
Ileea,Di. A., on the mlyer-ore<tf Whealjewtl (near ColUngtoQ), 116. 
, „ proportiona of bUvbt in tiie lead-ores of Beer 
ALMon, 109-10. 
Reich, H. F., oB the tempentarefl of roinea in Saxonj, 757. 
Eenutins. (See Organic Remaiiu.) 
Bhine, on the anriierotia nnda of the, tmd on ib% proportiona of gold 

in them, 818,-51,-8. 
— — , „ , nnmbn And eaminga of the 

population employed on them, 358. 
Richards, Mr. L, on the predpitatdon of copper at the Devon Ctm- 

toUdaUd mines, 584. 
Bicharda, Gapt. J., on the comparadTe valnei of wheel-barrowB and 

tram-waggona in minee, 144, 
R ic h ards, W., Esq., on ventilation by means of &lling-water, 220. 
Rio de Janeiro, on the mean temperature of, 771. 
Bio Tinto, on the (p^tes) sulphur-ores of, 543,-6. 
■" .1 — ■ , „ precifatation of copper at, 589,-92. 
K^Ie-stractnre in echiatose rocks, ita relation to subjacent granite^ 

259. 

■ -■■■■^ , „ to iihooU (masses) of 

8 1 gold, 259,-6M>-9. 
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Sita, Santa, on the auriferoiiB talc-alate of, 177. 
BiveiB, their disappeArance beneath, and reappeaiimce beyond, beds 
of detritiu, 4&,-A, 853. 
■■ , their gradoal diminuti<m aa the destruction of forests «l their 
eourcee, 187-4], 348-8. 
— — ~-, existing, nneqnal to transporting the coaner and heavier 

detritut, 848. 
— , vhich receive ipnch mineral-water, existence of fish in, S6^ 

8S6, 717,-81. 
^Tot, 11. L. B., oa the rocks of the Lake Superior ) 891,-2,-4,-5,-6, 
mining district, ) 397,-8,-9,400, 
401,-2,-3,-4. 

, „ metalliferona ) „ , 406,^6,-7,-23, 

deposits of ) 424,-5,-32,-4,-5, 

436,-7,-8,-9,-61, 
462,-4,-75. 



, mode and coet of ^ 
extracting (native) ( 
copper limn the f ' 



, „ produce of the ) ^„ 

mines at | " ' 

, „ ancient mining 1 412-13-17 

works at I " ' ' ' 

-' ' , „ different proportionfl of 1 

silver obtained from the lead- I , 708. 

ores of the same mines ) 

^ ^^ Dnchanoy, M.), on the proportions of silver and 

gold in the lead-ores of Hungat^, 100. 
-■■ ■ , (& Zeppenfbld, H.), on the proportions of mlver in 

the lead-ore of Pontgibavd, 104. 
Bohert, North Wheat, proportion of tin-ore in the vein-stone of, 472, 
Koberta, Capt T., on the proportion of tin-ore in the vein-«tone of 

Wheal Mary, 472. 
Sobinson, Henry, Esq., on htavea of the Sulphitr-couree by joints 

at Ballygahan, 560. 
Bobinson, T. W., Esq., on profits made in the Alfred Consolidated 

mines; 445; Table XIV. 
Bockland mine, on the rocks and metalliferous deposita of, 480-1. 
Bogets, Prof. W. B., on the ro<^s of Willis's mountain, in Titginia, 

879. 

, ,i matrix of gold, „ ,875- 

376. 
. -, „ argentiferous gdd i^ Vii^inia, 874. 
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Bogere, die Ber, Canon, on the serpentine of the Linrd, 647. 

'■ — ■ , „ homblendic rooks of Saint Clere, 

Romero, ulrer exported from, 153. [662,-71, 701. 

Bope, of straw, used on a windlaflB in the Himalaya, 53. 

, of hemp and iron-wire, comparatiTe values of, 143. 

Kuoke, Mr. S., on the manufacture of charcoal in Brazil, 262. 

«*^, » ,h. ™.;.;jj-P|;X}™^.rr«»d ... 52. 

, „ formation of ice „ , 479. 

Bom Bridge collieries, aubterrsnean temperature at the, 755. 
Bom, Eatt Wheal, on the produce and profits of, 454 ; Table XIT. 

■ — , „ proportion of silver in the lead-ore of, 120. 

Rose, M. Gostav, on the gold-mines of Btretovsk, S40. 

, „ alloys of gold in the Ural and Altai, 335. 

' ' ' , „ specific gravities of native and of molten 
gold, 835, 431. 
Bom, Wheal (Mewlyn), on the ai^ntiferoae lead-ore of, 119. 
Rom, Wheal (Sithnej), on the nrgentiferoua lead-ore of, 119. 
Rostear, North, proportion of tin-ore in the vein-stone of^ 472. 

, ventdlatinn of works by falling-water at, 220. 

, precipiiation of copper from mine-water at, 589. 

, produce and profits of, 4<8 ; Table XIV. 

Soss, Capt. Sir J. C, on Magnetic declination, 515,-S1, 603,-47,737. 
Boua Grande, on the auriferous talc-slate of, 178, 347. 
Royalties, on gold (mine and detrital), in Siberia, 847. 

, „ „ , in Brazil, 208,-89, 861-70 ; 

Tables VU. IX. XIV. 

, on mines (iron and copper), in the Himalaya, 62. 

, „ (copper), in Ireland, 442, 601 ; Table XW. 

' ■ ■ ' , „ (copper, lead, and tin), in Cornwall and Devon, 
443-59,694,719; Table XIV. 
Rubbish, proportion of, drawn to tlie surface, at Cam Brea, 143. 

, „ of tin-ore extracted from, at Polherro, 202. 

, „ of silver and silver-ore contained in unwashed 

Cundreeaed) at Chaiiarcillo, 93, 148. 
Ruby; notice of one discovered in the crop of a fowl, 356. 
Rodberg, Prof., on temperatures at various inconsiderable depths in 

Upsal, 778. 
Rule, John, Esq., on the commencement ofj nolcoath 146 
levels and wi'nzMJ ' 

— -, on ventilation by means) aon 

of f aliing-water J " ' 
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Eule,JohD,B«i.,luapl«» ta*i »^'^^^t u^hoath, U8. 

Botter, Capt, W., on the comparatire economy of \rheel-bmiroir> 
■ad tram-wftggons in minea^ 144. 

BabftT^ prOBperoaB oondition of die goli-aanee near, 368. 
Sabine, Gen. Sir E., on Magnetic declination, 872, 492, 513,-16, 
520,-31,-41,-75, 603,-16,-87,-47,-78, 708,-87. 
SKramento (Cbili), exportation of slver from, 153, 
Sacred-Iakea (Thibet), notice of gold obbtmed from tbem, 4S< 
Sahloo, on die rocka and iron-ores of, 19. 
Salmon, on the abundance of, in New Brunswick, 499. 
Salmon, H. C, Esq., on the lead diatricts of East ConiwaU, 699,- 

704. 

■ , „ lode of Wheal Mary Arm and Wheal 

Tnlarnng, 706,-9,-14. 

, „ /od* of flarotf «-/!»(, 712,-18,-14. 

, „ Bilrer-orea of Wheal LudcoitjllO. 

, „ refuse of ancient lead-nunea in the 
Hendipa, fi25. 
■ ■ ^ , „ winding-engines of Cam Brea, 148. 
Baiter, J. W., Esq., on the fowls of the annferonB seriee in Wales, 
Sampson, B., Esq., his anrrej & plans of Wheal Peever,2Z6 . [686. 

■ , on early use of the phinger-pole, 570. 

Sand, BOUDds emitted by it, when in motion, at El Bramador, near 

C(^ap&, 154. 
— , mliceooB, an ingredient in the Carvoeira of Catta I'reta, 289. 
Sandstone, recent, near Caldera, 155. 

, of the Snb-Himalaya, 88. 

,ot Hoidobro, 77, 518. 

-■■ ■ -'lOf Shropshire, 514-15. 

, of Bengal, 64,-6,-8. 

, of New Brunswick, 501,-2,-8. 

, of Lake Superior, 892,-3. 

. ■ I--.., of Eenmare, 612. 

, (elastic) of Villa Rica, 172, 210. 

- - , con^ning tiie otob of copper, 77, 513-15. 

, „ of iron, 64,-5,-6,-8, 618. 

-■■'■■■■ -, afEording Petroleum, 516. 

■ , sabterranean temperature in, 751,-8,-8. 
Santiago (Cuba), on the precipitation of copper at, 690— 1,— Z; 
Tables XXXL XXXIIL XSXV. 
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Sftntos, Dr. H. J. doa, on the prodncs of gold in Bntril, 369. 

8aS Job3 do Morro Grande, detribtl gold (Catcaiho) wnnight hf 

aid of a chain-piimp at, 846. 
Snrk, on tlht) rocluand metaUifarooB depoaito of, 580-6, 
■ ■■ -, on mbnurine works at, 684-9. 
— , on anbter^mean temperatoie at, 785,-6,-62. - 
' ■ , on the climate of, 735. 
Sanvage, H., on the proportions of mlrer contained in Spanidi lead- 
ore, 102. 
Savings-Bank, eBtabliabed for the slaves at Qongo Soco, 293. 
Saxony, tin-ore an. occasional ingredient of granite in, 77. 
« , proportions of nlrer in the ores of, 101. 

Sohserer & Mnrchand, MM., on the specific gnnty of copper after 

compression, 480. 
Schlagintireit, H. A. H. & R., on Magnetic declination, S. 
Schorl, an ingredient of the rocks, 2, 175, 662. 

, „ of metalliferous deposils, 240, 675, 

, „ of dotrital „ , 174. 

Schreibsr, H., „ rocks of Chalanckes, 517,-19. 

—, on the metalliferous \ -„, - 

deposits f " ' ^^^~^- 

! , „ ores „ ,108,628. 

■ ■ — , „ cro»B-vein ... „ , 627. 

, „ plans and aections of works hj, 620. 

SchUcb, Dr. R., his iron-fnmacee at Timbopeba, 212. 
Scotland, proportions of mlver in the lead-ores of, 106. 
Beaton, the valley of, injured by water, mod, and rubbish from tho 

mines near Caradon, 363. 
Secoombe, Capt, 8-, on the poeiticaiB of the rocks on opposite sides 

of the lodes near Caradon, 658. 
Sedgwick, The Rev. Prof., on tbe rocks of Ijskeard, 700. 
Seera, on the rocks and oopper-ores of, 6. 
SeMsen, H., on the noises emitted bj moving-sand, 154. 
Selwyn, A. R. C, Esq., on the auriferous granite of Australia, 176. 

■ , „ detritus of „ ,348. 

- ■ ■ (A Ulrich, G. F. H., Esq.), on a lai^ moss of 
Aostralian mine- 
gold, Table XXII. 
^- ■■- ' ■ — „ , on tihe dhrome-ore 

of Australia, 649. 
' „ , onthenuiljbdenita 

of Australia, 664. 
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Serpentine of Corerack, on tke, 647. 

— of Corr i (Siarnuug, on the, 647-8. 

S^on, Wett Wheal, on the prodnce and profits of, 449 ; Table XIV. 
Shales of the ooal-meaeuree, at PatmchmaalM, 66. 
, „ , ccmtuning 1 oew Batbnnt, ) SOS- 
fossil plants, I New Bmnswick, ) 509. 

. » ' " i ... 508,-9, 

and the orea of copper, f 510, 

Shanagarry, on the rocks and lead-ores of, 619-21. 

Sharp Tor, on the difEersat positioDS of granite and slate on oppo- 
dte sides of a lode near, 659. 

Shealgar, on tlie iron-ores of, 22. 

Sheep used as beasts of burthen in the Himalaya, 47. 

Shells, of existing spenee in the raieed beaches of Chili, 156. 

■ — ' — , „ , in recent sandstone neu Caldera, 155. 

, II > ,1 t burnt 

for the lime they contiun, 155. 

Sheriff, J. D., Esq , on the elevation of Uenheniot, 746. 

Shingle, gravel, snnd, and shells in the raised beaches near Caldera, 

Shoott of copper and copper-ore, 438, 598, 608. [156. 

, of gold, 207,-15,-24,-59,-63,-4,-9,-70, 319,-26,-80. 

, of iron-ores, 82, 558,-64. 

, of lead-ore, 537. 

, of silver and wlver-ores, 122, 537, 

, of various metals and ores, from the granite, S2, 122, 207, 

259,-63, 438. 

, H I confront one another in parallel 

dppodts, 269,-70, 826. 

, „ , oblique to the strike and dip of 

adjoining rooks, 82, 122, 259, 
269. 

, „ , conform to the rippled (undi 

lated) structural planes of ax 
tiguouB rocks, 207,-15,-2 
259,-68,-4,-9,-70, 319,-26, 
880, 488, 537,-58,-64,-98, 
608. 
ShTopahire, copper-orea in the New Red Sandstone of, 514-15. 

■ , proportion of alver in the lead-ores of, 109. 

, subterranean temperature in, 751, — 2, — 8, — 8; Tables 

, climate of, 750. [XXXI. XXXIH. XXXV. 
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ffiberia, on the anrifetoua rocks of, 175. 

, „ detrital gold of, 343,-6 ; Table XXU. 

, „ ftUoye of gold in, 335. 

, ,. Boyaltaes payable by parties workiiig anrifaroia 
depooitt, S47. 

, „ earnings of workpeople in, 348. 

Sicily, proportion of silver in the lead-ore of, 102. 

oilman, Frof. B., on proportions of gold in rein-Btcme at Walton, 

Slurian rocks, of Wicklow, 640-2, (Virginia), 373. 

, of Waterford, 693-5. 

, of Merioneth, 686-6. 
KIta, Senr. Guards M6r I. T. da, Us gold-mine at Pitanffui, 222-8. 



Silrer and the ores ) 
of nlrer, ( 



1 thel 



^100. 



-, in Oiili, 76, 90,-121,-3-4,-63. 
rB<U-dhu, lU. 



; in Cornwall,- 



Cmmia, 118. 

Cubert(?), 111. 

Sotcoath, 112-13. 

Foteey Contotidated lam^ 118. 

Herland, 111-12. 

Levant, 110. 

NoHk Doleoatk, 113. 

North Downs, 114. 

Trtbitken, 120-1. 

TrttkeThy, 1 14. 

Wett Darlington, 116-17. 

Wheal Alfred, 112. 

Wheal Ann, 112. 

Wheal Bawet, 113. 

Whevi Cock, 110. 

Wheal Ducky ( Wh. Broihera), 

114-15. 
Wheat Jewel (Calstock), 116. 
Wheat Lttdcott, 120, 710-11. 
Wheal Mexico (Perran-zabnloe) 

110-11. 

Wheal Mexico iCtimxk), 115- 

116. 

Wheal Providence (Tremagne), 

118. 

Wheal Saint Vincent (East 

Conuoall ntinea. Wheat 

Longford), 115. 
Wheat Sietere, 116. 
^Wilsworthg, 116. 
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Klra "^aji^ I h Fnmce, 103,-4, 625:6. 



, in Hongaiy, 100-1. 

, in Ireland, 105, 515,-9,>68. 

a Mexico, 97,-8,-9. 
, is New Grkiia4l&. 98. 
, in Norway, 100. 
, in Peru, 98. 
.inSark, 121, 585-7. 
, in SaxoDj, 101-2. 

' e United States, 99, 186-8. 
, aaaociAted with bismntb. 111. 

ores of cobalt, 108,-11,-12,-16, 

528. 
copper and oappe^^sn, 99, 101, 
112, 376, 486-6, 519,-66, 612. 
ores of lead. (See Lead.) 
„ of nickel, 108, 521. 
gold, 99, 104,-5, 206,-36,-86, 
834,-6,-7,-8,-40,-60,-71, 
878,549,— 68,682,— 12; 
Tables Vn. IX. X. 

, ,, „, in different rooks, 206,-86, 

286, 334-5,-7,-8,-40,-60, 
874. 
, „ „, in the same rocks at differ- 
ent depths, 206,-86, 888, 
SJO. 
- ■ ' , temperatures of mines affording, 721,-85-6,-56 ; 
Tables XXXni. XXXIV. 
Simpkins, L, Esq., on the produce of copper-mines near Lake 

Saperior, 188. 
Simul Khtt, on the qoarte-rocks of, 30, 

, „ iron-ores of, 29 ; Table IL 

■ ■ '-, „ iron-fumaces of, 57-8. 
Sianowski (Altai), on the alio; of gold at, 885. 
Sirowlu, on the iron-ores o^ Table II. 

Sisten, Whtal, on the proportion of silTer in the ores of, 115. 
Skerrett, CoL J, M. A., on the anriferoua) Gongo Soco, 257,-72,-8 ; 
deposits of) Table XXIL 
, „ land-shpat „ ,850. 
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Skipif on their eKtly use in inclined iJiaftaneiir Tavifltoolt, 144, 668. 
— ^ , „ later introduction „ in West Cornwall, 668. 

Slagt, on die proportions of metal in the slags of Brazilisin iron' 

liiraaoeB, 261. 
Slate. (See ChloriU, Clay, Hornblende, Mica, Talc, Cleavage, 

JoitUi.) 
SlaTCfl, in Tir^nia, hire of 862, 
„ , food of, 882. 
in Biiuil, hiie o£, 382. 

employed alternately in mining and in agriculture, 

299. 

permitted to Bearcli fiir gold on thw' own account 

during holidaye, SOI. 
general economy of the eEtabliehment at Qongo 

Soco, 289-96. 
their oconpationa and honra of labour, 291-8. 
the diapoaal of their leisure, 298. 
their food, clothing, and dwellings, 890-3. 
„ earnings (dependent on individual dill and 

industry), 292-8. 
„ „ , how appropriated, 292. 
„ „ , sometimes deposited, at interest, in 
a SaTings-Bank, 298. 
treatment of old and infirm, 298. 

„ and instraddon of children, 293,-6. 
» , » >. t tlieir pro- 

ficimcy at school, 295-6. 
the apteet scholars, often the most sldlfiil workmen, 
296. 
periodical inspection of tlieir gardens, hoosoi^ 
fnmituie, and clothing, 291. 
„ , followed by rewards to the 

clean, induatrions, 
and oarefiil, 291. 
„ „ the inilictaOD of 

finea on the dirty, idle, and eztraTagant, 291. 
the ill-behaved were few in nnmber, 295. 

„ , nature of and pmudanents for 

their ofEencea, 293-5. 
medical bwtment d, 295. 

„ , rations whilst under, 295. 

8r 
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Sbvea, in Braul, Divme worship, obaorvance of, 295. 
" ■ — , „ , number employed, 290, Table IX. 

— , „ , „ wbo received their freedom, 290. 

, „ , „ in Minas Gent^B, 862. 

, „ , n ,1 I employed on detrital 

deposits, 358. 
SlickeoBide, of native copper and earthy matter at the Clif mine, 

433. 
Slide, influence of a, on the anriferoaB deposits of Oongo Soca, 252, 

2SG,-70. 
■ , displacement occasioned by a, in the lode of &e Cliff mine, 
— — , unknown in the granite of Canidon, 686. [439. 

iron-, in tiie Himalaya, 54-G2. 
„ , in Brazil, 212,-18-19,-60-2. 
„ , near Lake Superior, 989-90. 
silver-, in Chili, 97. 
iron-, early, in India, 40, 65. 
, copper-, „ , in Chili, 154. 
Smyth, B. B., Esq., on the quantities and propor- ) annfeionfl qnartst 
tion of gold in'the f of Australia, 

Table XXn. 
, „ detrital dep<sits of 

Australia, Table XXn. 
Dumbera and weights of maaaea (nuggela) 

obtained in Auatralia, Table XXII. 
coiit of extracting gold is Australia, Table 

xxn. 

, value of mining machinery in Austtalia, 
Table XXll. 
molybdenite of Australia,; 651. 
Smyth, W. W., liq., on the Silurian rocks of Clogna, 635. 

' ' — , „ metalliferous deposit which interaeota 

tiiem, 688-9. 

, „ Silurian slates of Wicklow, 540,-1,-2. 

— — — ' ■ , „ direction of the great ^ 

(Sulphw-courae) ( -jg 
metalliferous de- ( 
posit at Ovoca, ) 

■■.■■ — .. . , „ altitude of „ , in various parts 

of its course, 549. 

, „ width of „ , „ , 614,-7, 

, „ Btruoture of „ , 651,-2,-5. [557. 

■ , „ compoution of „ , 547,-50. 
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Smyth, W. W., Esq., on tihe coafomutble bodies of date wtudi inter- 
lie the ore, 551. 
'-- , on parallel rangea of Sulphur And copper-cnv, 
■547,-53-4,-6. 
■ ' ' , on the occnnence of natiTe copper in joints 

and creTioes, 556. 
„ " cross-depoeitB " and 

" cross-fiesnreB," 556-7. 
, Ml displBcements of the Sulphttr-courte, 559- 
[660. 
, on the prodaco of mines in Wicklow, 561. 

rocks of Bearhavm, 602,-8-1. 

metaUifetons depodta of „ ^ 603—4, 

610-11. 

detrital gold of Wicklow, 628,-9,-30- 

631,-2,-4. 

„ tin-ore of „ , 630-1. 

allied waste of copper-ore in Cornwall, 

690. 
erectian of a steam-engine andergroimd 

at Bearhavm, 609. 
early nse of the plunger-pole in Com- 
wflU, 570. 
, on wooden linings for pumps convejdng acidu- 
lous water, 570. 
, sabmarine mines near Whitehaven, 599, 



, imbterranean temperatote, 727,-93-4,-9, 
762-8,-5. 



Snow, S. T., Esq., on the proportion of fine copper \ ^ „. .- ^.jj,. 
contained in the crude V ^ .„.' 

(native) metal of ) 

, „ produce and profits of „ , 440, 

Saowe, of the HimaUya, 17. [459 ; Table XIV. 

—f in Daophiny ; the impedimente they offer to mining in 

elevated regions, 528. 
Soanes (miners), in the Himalaya, implements aaed by, 58-9. 
Soares, Senr. Lniz (de Gonvea), on the rocke and aoriferona qnartz- 

formations in the mine of, 182, 247, 327. 
Socorro, gold in auriferous sands near, resembles the gold of Qongo 

Soco, 359. 
Soda.amalgam, experiments with, on the ores of Morro Velko, 

Tabic XXII. 
Soda, salts of, contained in river-water at Copiapfi, 140. 
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Soda, lalto ci, incnut a great extent of Burfaoe neu Mtmta Amargo, 

139-40. 

, „ washed out of the soil at Ramadilla, before it can bo 

anocesefulJy culdvated, 141. 
Boils dunmilar, difforait qtulitiee of charcoal from wood grown on, 
Sooal, on graphite imbedded in clay-state, near the, 41. [219,-890. 
South Caradon. (See Caradon, South.) 
South C/i/mine, on the drift of tLe, 460. 
' ' .. ■ I I — ., „ rook, vein-etoneB, and native copper of the, 
460-3 ; Table Xin. 
Souths, Bob., Bsq,, on the detrital gold of Brazil, 343,-60. 



„ Royalties payable on „ , 861,-2,-8,-6. 
export of ) " ' 




out payment 
of Royalty, 
865,-70. 
,by amngglera. 



South Tolgtu mine, on the produce and profits of, 459. [865. 

Sonza, Senr. M. T. de, on the amount of Duties received by the 
GoTemment of Brazil &om Qongo Soco, 867. 
Spain, proportLons of silver in the lead-ores of, 108-8. 
Speculator, sharp practice of a, 514. 
Spiz^ Dr. J. B. von (& Martius, Dr. C. F. F. von) ; see Uartios, von, 

& Spix, von). 
Springs of water, how affected by the destruction of neighbouring 

forestt, 137-8, 343-4. 
Sjning-water, precipitation of copper from, at Crow's-nest, 686. 
Sqoier, E.G., Esq. (£)onancientmining-worksnear Lake Superior, 
Davis, Dr. E.H.),i 416. 

, „ ornaments and 1 .._ 

weapons of copper, f n t • 

^ on the mixture of (native) ailver and copper 

in implements obtained from ancient 
earthworks, 418. 
Stalactitio iron-ore, 225,-46. 
Slampi.g-milK mod. ot^fitjipgj^j^^^.j^, ^ ^, Cl.y „i.e,426. 

, weight of „ at Morro Velho, Table 

vn. 

, „ ., At Gongo Soco, Table 
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StuniaDg-mUlB, 



weightof itanqt-headt, ftt Agoa Quentt, Table XXIt. 
„ , ftt CaUa Preta, Table XXII. 

„ , in California, Table XXII. 

„ , in Aiutralia, Table XXII. 

„ , at Copper FalU, 426. 

, at Henwood, 473. 

at Motto Velko, Table XXIL 

at Ooago Soco, Table IX. 

in GfJiforDia, Table XXII. 

at Copper Falls, 426. 

at Morro Velho, Table VII. 



height to which the 1 



headt axo li 



rate at which the ) 
heads are worked ) 



at Oongo Soco, Table K. 
at Copper Falle, 426. 



Btamping 

„ at Qongo Soco, Table IX. 

preparatioii of veia-stone for the Stamjang-mill in 

the Keweenaw district, 

425. 

weightof ... „ stamped at Motto Velho, 

Table VII. 

„ at Qongo Soco, 

Table IX. 

„ in Galifoniia, 

Table XXn. 
„ in Anstralia, 

Table XXII. 
„ at Copper Falls, 

426. 
„ at the N'ational 
mine, 471. 
in Califorma, Table XXH. 
m Australia, Table XXII. 
Stamp-work, how prepared, 425. 

, proportion and quali^ of, at the Cliff mine, 434-5. 
, „ , „ N'^^^ j 471.2. ■ 

^ ,, , „ Lake Superior diatrictfl 

generally, 482. 



cost of atsmiong 
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Sttumifeious granita of Cornwall and Devon, 175, 664-6. 
StadalicB, sundrj, of Copper-mining, in Comwatl, 442,-5,-7,-8,-9, 
450,-1,-2,-4,-6,-7,-9, 69S, 
694,-5,-3; Tabla XIV. 

, „ , „ in Devon, 458,-9 ; Table XIV. 

, „ , „ in Ireland, 442, 601 ; Table 

XIV. 

, „ t „ near Lake Superior, 440, — 59, 

470,-1,-8,-82,-8,-9 ; Table 
XIV. 

, ., , „ in Chili, 154,-66-7. 

, „ , „ in Cuba, 441 ; Table XIV. 

, „ , of Gold-mining, in Wales, 641 ; Table XXII. 

, „ , „ , in Ireland, 633. 

, „ , „ , in Australia, Table XXII. 

, „ , „ , in BrazU, 179, 208,^5,-47,-83, 

289, 327,-58,-61-3,-66-9; 
Tables Vn. IX. X. XIV. 
XXU. 
„ , in California, Table XXII. 

„ , in Nova Scotia, Table XXII. 

„ , in Siberia, 177-8, 346 ; Table 

XXII. 
, of iron-mining, near Lake Superior, 889-90. 

„ , in Ireland (Sulpbur-ore), 5GI-2. 

, of lead-mining, in Cornwall, 454, 693, 719,-20; 
Table XIV. 
„ , in Wales, 459,-60. 

,of sUver-mining, in Comffall, 111-12,-18,-15, 
116-17,-21, 710-11. 
„ ,in Chm, 95-6, 123-4, 51,-3; 

Tables IV. V. XIV. 
, of Tin-mining, in Cornwall, 442,-3,-4,-6,-7-8, 
452-3,-72, 693 ; Tabla XIV. 
Steam-enginee, number and dimenmons of, on the mines of Caradon, 
Menheniot, and St. Pinnock, 698, 720. 

, erected underground at the Bearkavm and Tamar 

mines, 609. 

, locomotive, worked with distilled sea-water, in Chili, 

Steel made from Mim^ayan iron, quality of, 55. [141. 

Stephen, G. M„ Esq., on the dotritnl gold of Australia, 356,-9. 
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StereoBon, Jamee, Esq., on the depths of Australian gold-mines, 
Table XXn. 
Stones, sculptured, at Dhoora Devi, in the Himalaya, 19. 
i^top«3(Step8), anbetitutioiiof one ejatem of , for another, 145-6,645- 

646,-93. 

, hack, adopted earlier in Germany than tn Cornwall, 646. 

Stouies mine, rocks and metalliferoas depodte of tlie, 676-7. 

Strachey, Capt. R., on beds of graphite near Almora, 41. 

— — ^^^^^— — , on lihe disappearance and reappearance of riveis 

in the Turaee, 44. 
Strata, disainular, their diffetent influence on (manee) thoota of ore 
and of vein-Btone in the metalliferooa depomts 
which intersect them, 187, 224. 
„ , their coincident poeitionB in the opposite ades 

(walls) of metaUiferous depomts, 87, 126,-9. 
„ , thw coinddent positions on the opposite uiaUi of 

certain cross-veins, 71, 126,-9. 
„ thmr different posildonfi on the ] 71—2, 120,-80, 
opposite walla of certain \ 225-6,-86-7, 841, 

croaa-veitu ) S42. 

„ „ , which merge in 

them elsewhere, 226-7,-67, 848. 
Streams, action of, on the matrix of tin-ore, 354. 

, „ gold, 354. 

Stieam-tdn-ore, of Ceradon, 695. 

, of Australia associated with gold and platina, 286. 

Sti^^ their utility in cleaning (dressing) auriferous sand in Brazil , 

Tables VU. IX. 
Strite, in metalliferoos deposits, 207, 433,-69, 552-3, 648,-54. 

, in eroaa-veina, 125, 688. 

, orooked and divergent, 469, 683. 

Structure. (See Cleavage, Joints, Croaa-veins, Metalliferous 

depoaitt.) 
Snbmarine mining-works, at Sark'a Hope, 534,-9. 

„ , at Knockmahott, 594,-9-600. 

„ , at Wheal Margery, 699. 

„ ,atXtfvant, 599. 

„ , at Botallack, 599. 

„ , at WhiUhaveii, 599. 

Snlphui-ore (irim-pyrites), of Wicklow, 543-69. 

Snrface-WBter intercepted by impermeable limestone at Chafiaicillo, 

[77. 
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Superior, Lake, locke on the aouthern abore of, 886^04, 

, deposits of iron-ore of „ , 888-90. 

■-■ , „ natiTe-oopper „ , 419-88. 

■ — - , „ native ailver „ , 486. 
, ancient mineB and ) ..g ,a 

, climate o^ 477-8. 

, Bobterraneaii temperature near, 788-4. 

_i ioe remainiDg during aimimei in some of tha minea 

near, 466,-78, 734. 
Sambim, unesteemed &eeh-water fieb. Uvea in rirers polluted witb 

loineral-water, 855. 
Swanpool, proportion of mlver in the lead-ore or, 120. 
Swings of iron-ckain nnmerous □ear heatbeo temples in the Hima- 

kya,28. 
Symons, Mr. f . S., on the proportion t£ gold in (killaa) slate at 
Mom Ftlho, 18«. 

Q^ibolMro, on the mannfaetore of iron at, 360-2. 

, „ mass (wtggtt) of detrital-gold found near, 283. 

Tacquarigoa, lerel of water in the lake of, affected by Ae condition 
oi neighboaring woods, 188. 

TaU^oongla, on the rocks and copper-ore« <A, 7. 

Talc, an ingredient of the rocks, 4, 5, 6, 7, 9, 19, 20,-8,-fi, 171,-2, 
177,-8,-80,218,-14,-21,-8,-7,-45,-7,-8,-65, 
257,-98,-9,300,-1,-2,-3,-4,-5,-7,-8,-11,-12, 
814,-16,-21,-2,-4,-7,-72,-5,-7,-9,-87,602, 
647 ; Tabled I. Vin. 

, „ of metalliferouii depomts, 6, 28, 177,-80, 215, 

221,-3,-7,-8,-9,-80,-8,-9,-40,-6,-68,-4,-5,-7, 
268,-9, 802,-8,-4,-16,-86,-9,-80,-2,-4,-7, 
876 ; Tables I. VTH. 

, „ of crois-veiw, 270 j Table Vin. 

Taldamga, the sandstones, shales, and iron-ores of, 66. 

Talho Aberto, (Open-work), extent of, at Catla Freta, 287. 

, „ , „ , at Oonffo Soco, 256. 

Tamar mines, proportions of olrer in the lead-ores of the, 110. 

, erection of a steam-engine undergronnd at the, 609. 

Taqvaril, flakes and laminte of gold in Jacotinga at, 278. 

Tarag-ke-Tal, on the nliceoos limestone of, 18, 81, 

, „ ores of co[q)sr at, 18. 
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rivistock, Bobtemnean temperature in tlie miiiiii^ diatrict of, 752, 
raxes on wood, cfaarcosi, and lime in the Snb-Himalaja, 40. 
Taylor, John, Esq. (of Loadoa), on earlj copper-mining in Cornwall, 

691,-2. 
Taylor, John, Esq. (of Garadon), on the ulTer-orea of Wheal Ladcott, 

711. 
■ „ * „ financial opentionB at „ , 719. 

■ „ , „ copper precipitated from spring- 

water at Crow'fr-neat, 686. 
Taylor, Gapt. J., on die proportionB of tin-K)re in the vein-stones of 

BalUswiddm, 172. 
TeUarinn>,aUoyed with gold in 1 g^, 299, 884,-6,-7, 640. 
the tak-slate of 1 ' ' ' » ' 

„ „ , at Descoberta, 299. 

„ „ , at Coelho, 180. 

„ „ , at CaUa Branca, S36. 

„ Tirginla, 336,-76,-82, 640. 

■ , alloyed with gold, in the Silnrian rocks of MerionelJi, 640. 
Teiman^ Fn^., on a (mtgget) mass of gold discovered in Anstralia, 

Table XXH. 
Tennent, Sir J. Emerson, on the discov^y of a mby in a fowl's 

crop, 356, 
Temperate r^caui, sabterranean temperature in, 761,-2; Tables 

XXXI. XXXV. XXXVI. 
Tempwatuie, aabterranfan, in CliiU, 724-5,-51 ; Table XXXI. 

, „ , in Brazil, 725-82,-51. 

, „ , in the United States, 732-4,-51. 

, „ , in the Channel Islands, 784-7,-52. 

, „ , in Ireland, 737-44,-52. 

, „ , in Cornwall, 744-9,-52. 

, „ , in Shropshire, 750-1,-2. 

, „ , in different rocks, 763-6,-60,-2 ; Table 

xxxin. 

' , „ , in mines affording different metals and 

OKM, 756-7,-8,-61,-2 ; 
Table XXXTV. 
— — — — , » , „ „ nmilar metals and 

ores in different rocks, 757- 
758 i Table XXXV. 
■-—--■ , „ , „ at different elevationa, in tropi- 

cal and in temperate regions, 758,-61 ; 
Tables XXXI. XXXV. XXXVI. 
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Temperatare, subterranean, ohanges in, at giren spots, by doepening 
and eztenBLon of neighboaring mines, 
764-6. 

■ ' — ~i » ** inconsiderable ) 

depths, ) 



in Brazil, 7G7— 78 ; 

Table XXXVn, 
in New Granada 770. 
in Ecnador, 771 
in India, 772,-8, 80. 
in Belgiom, 771-5. 
at Greenwich, 776-7. 
near Truro, 779. 
IT Edinburgh, 777- 
, atTTpsBl,778. [778. 
ThMOurtiro, on the rocks and auriferons depcnits of, 802-3. 
Thieres, convictdon of, liom the peculiar alloy of tlie stolen gold, 336 . 
Thomas, Capt. Charles, on the granite of Caradon, 663. 

, „ proportions of tin-ore in the vein- 

stonea of Dolcoath and Cooing' 
kitchm, 472. 
■■ i.i-.i— , ,, ailTer & silTer-ores of Dolcoath, 118. 

- ■ - ■ ■ — ■, „ progress of works at „ , 448. 

- -— ■ " , „ action of running- water in separatiug 

tin-ore from its matrix, 354. 
" — " , „ produce and profits of Dolcoath, 447- 
448; Table XIV. 
Q die separation of silrer from Spanish lead- 
ores, 108. 
„ prodnce and profits of the ConaolidaUA 
Mints, ib2; Table XIV. 
a the sulphur-ores of Rio Tinto, 543,-6. 
„ precipitation ofl ,-„ 

copper atj " ' 
on the rat« of blasting rocks at Dolcoath, 200. 
, on the elvans of the Chasewater and Cam- 
borne districts, 662. 
htavu (displacements) of lodei in 

Cornwall, 183. 
perpendicularity of the richest parts 

of lodet, 82. 
Gwennap adit, 685. 
pnblicatiiai of his work on the 
Mining districts of Cornwall, 341 . 



Thomas, Henry, Esq., 



Thomas, J. Lee, Esq., o 



Thfmias, Capt. Joaiah, < 
Thomas, Bicbard, Esq. 
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Thost, C. H. Q., Esq., on the mic&-Blate* and BerpentiQ« of Corri 

Charmaig, 645. 
— - ' " ■ ■— , „ greeiutoties & porphyry of Braadftl- 

bane, 651. 

, „ Udet o£ Breadftlbane, 652.J 

Throw. (See Ditplacemenl.) 

Thnndentorm at CaUa Brattca, effects of, 179. 

Thnry, M. H^rioort de, on the rooks of Chatanchti, 517,-19. 

''-' — ■ „ metallifen»]8 1 -«» . 

depomwt " '^^^ ' 

, „ ores they afford, lOS, 624. 

, „ proportion of ailTer in lead-ore from 
ViziUe, lOS. 
Tigrony, on the rocfca of, 642. 

-— , „ BQlphor-ores of, 553-4. 
Tilpor^ on the iron-ores of, Table II. 
l^juco, on the slates and anriferous quartz of, 182. 
Umber, quantities of, in the forests near Lake Saperior, 390. 

' , of heavy growth, on 'iaa rubbish of ancient mines, 416. 
Timbopeba, on the iron-fnmaces of, 213. 
Tincrojl, on the granite and slate of, 658. 

, proportion of tin-ore in the vein-stone of, 478. 

, ventilation obtained at, by means of a fall of water, 220. 

Ting Tang, on the profit realized at, 451 ; Table XIV, 
Tin-mines, subterranean temperature of, 767,-8 ; Table XXXI7. 
Tin-ore, an occainontkl constituent of rooka, 77, 175, 664-6. 

, proportion of, in the vein-stones of Cornwall, 472-3, 698. 

— ■ — -'■, on the presumed association of it with fluor, 680. 

separation of^ from its matrix by numing-water, 864. 

-, on proportions extracted by tribnters, J 

„ „ tntwork-men, ( nt Polbaro, 

„ oulled from rabbish by day- f 202. 

labourers, ] 
', detrital, mixed with gold, in 'V^oklow, 630-1. 
, „ , in Banca, 631. 

, „ , in Anstralia, 286. 

, „ and platina, in Australia, 286. 

, sapeiior to mine-tin-ore in qoati^, 859. 
, Soman remains in partially worked beds of, 346. 
Titanite, crystals of, imbedded in orystals at quartz in ItabiriU, at 
Agoa Ctaetde, 226, 
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Totgut, South, produce and profita of, 459. 

Tollec mine, rocks mnd copper-depofllts of, 468-5. 

— — ^— — , ice BocumnlAted in the works during winter, remained 

unthawed in snnuner, at, 465, 734. 
Tomlinaon, C, Esq., on ciyBt&lliiation £rom aapetutnrated aolutioi)% 

7 IS. 
Tomnadathan, on the mica-slate, greenstone, and porplrrry o^ 650-S. 

— — , „ moljbdenita of, 654. 

Tonkin, Capt John, on blaadng the locka and Tttn-stonee at Dolcoath, 

320. 

Tonkin, Thomas, Esq., on early ct^iper-mining in Cornwall, 686-7. 

I, — — — , on drtsiing the pooier kinds of tin-ore, 689. 

Tools, mining, inefficient, used in the Hiraalaja, 51. 

— — . „ , „ , need by native miners in Brazil, 217,-18, 

221,-99. 

, „ , peculiar use of oertun, at St. Just and in Chili, 151. 

— — , „ , unnsual, tried oDonoceBBfull; at iSorro Velho, 199. 
Topas, matrix of, near Cattas Altas, 800. 

, mines of, at CapaO and Boa VisU, 805-& 

Torches of resinous vood used to give light in mines, 52. 
Torcy, subterranean temperatare at, 758. 
Towan, Wkeal, profit made at, 454 ; TableXIV. 

' , experimentB on the discharge of water from pompa 

at, 570. 
Trahair, Oapt. W., on the rate of blasting rocks and vsin-Btones, at 

BalUtwiddm, 200. 
Trafra, a fresh-water fidi throve in warm and muddy mine-water, at 

Agoa QuerOe, 855, 731. 
Trull, O. W. Esq., on Mining in the Himalaya, 48, 64. 

""".SC} " .~- 

Tram-waggong, substitntion of, for wheeKbarrows in mines, 144. 

; „ , for buckets (kihbla) in diagonal 

shafts, 144, 668. 
Trannack, Wheal, on the granite and slate of, 659. 
Trap-rocks, of Jherria (Bengal), 65. 

I near liake Superior, direction, dip, composition, and 
etniotnre of, 394-406,-11-24,-37,-9,-60-1,-3.-4,-6, 
466-7,-74-5,^0-1. 

, relatiouB of, to metalliftrous depomts, 411,-22,-4,-6,-37, 

438,.60-l,-3,-4,-6,-6,-7,-8,.74.6,-9,-80-l. 
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Treatment of auriferous vein-Btoiies, Tablfls YII. IX. 

> different modes of, serve to extraet different proportions 
of gold from Btmilar vein-stonee, 198. 
Tiebileock, Capt. J., on the anriferous depomts of Gongo Soco, S57. 
' ■ , ,, of Antonio Pereira, 

304. 
Trebilcock, Mr. W., on the profit made at Canwn Stream, 452 ; 
Table XIV. 
Tr^igkan Oreen, proportioiis of ailTer in the ores of, 121. 
Tredinnick, Qipt. S., on the proportaons of tin-ore in the Tein-etone 
of Ortat Work, 472. 
« the produoe and profite of tJie Foioey Con- 
tolidaled mists, 456 ; Table XIV. 
Q the iron-fonnation of Chngo Soco, 260. 

■ , „ auriferous deposits o£ „ , 255-72. 

Trehofu, Wheal, proportions of silver in the lead-ores of, 120. 
Trtknony, Wheal, on the rocks of, 700-8. 
lode ot, 704-16. 
nroportions of slrer in the lead-ores of, 

120,-708,-9. 
cross-www (fiuoana) of, 716-17. 
rate at which tlie works hare been deepooed, 

748. 
machinery at WOTk and pc^olalion emplcjed 

at, 720. 
produce and profits of, 719,-20. 
sabterraoeaa temperatnre at, 748. 
\ Wheal, proportions of alver in ^ lead-ores of, 
>, rooks and vein-stMiee of, 714. [120. 

, machinery voiced and population employed at, 
, subterranean tsmperature at, 748. [720. 



TreUaeny, North 
Trelaumy, South, 



, proportions of gold oontaiued in 
certain parts of, 186,-96. 

, relations between them and the 
prindpal auriferous deposLts, 
186,-7,-92,-8,-5,-e, 207,-8. 

f circumBtances which affect llw 
ridmeoB of the fermatims, 189, 
190,-5,-6,-7. 
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'''^■"""■ViS:/V'S!"^««'«Pr.«<»'Jot,», 207,-8. 

— — , „ , beds of rock vhich serer pantioiui 

of them, 192,-3. 

—— , „ , isEue of milammable gaa from 

creyices in the aurif eroos portionB 
of, 195,-6. 
' ■, OD the extent of water-couroea at Motto VeVto, 
Table XXII. 

■ — -' -, „ propoTtioa of gold obtained from yocoltnjra 

at Don Pedro North d'el Rty, Table XXII. 
Treloar, CapL W., od the proportion of gold obtained from the veis- 

itone of (the Camara.) Gongo Soco, 247. 
Tretj/on ContolidaUd Minea, ptoportion of tin-ore in the Tein-atone 

<,(, i72. 
TTemaynt (Providence) Wheal, native rilver in the lead-ore of, 118. 
TreiavecMf precipitation of copper from mine-water at, 588,-9S. 

1 , produce and profits of, 451 ; Table XTV. 

Treakerby, profits of, 451 ; Table XIV. 
Tres Puntas, silver exported from, 153. 

Tretbery , cromlech of granite, within the slate formatioD at, 660. 

Treihevy mine, on the homblendic rooks of, 671. 

TreTBndmm, temperaturea on the snrlace, and at 1 771,2^-80. 

various (inconmderable) depdu, near, ) > ■ > ' 

' ■, „ , at different hotua, 

780. 

Trevillion, T., Esq., on the proportions of mlver in lead-ores at 

fferad'a-foot, 709. 
- — - ■- ', „ machinery worked, and popnlatioQ em- 
ployed; the produce and profits of 
Herod'e-foot, 719,-20. 
I^reweatha, Wheal, proportions of silver in the lead-ores o^ 120. 
Treweek, James, Esq., on the pre<»pitation of copper ) at Santiago 
from mine-water, ) (Cuba), 590. 

— — — ^^^^ , „ „ , by the use of 

lime, at Wheal Falmouth, 585, 

Tributers (who recave a share in the value of the ores they obtain), 

on the proportions of tin-ore extracted by, at Polberro, 202. 

Trolls Col., his use of fire-fties to light the works of Bella Fama, 
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Trompe, a (pneumatic trough filled 1 method oaed for obtaiaing a 
by aid of falling-vater) | blast by lihe iroD-amelterB 
of Brazil, 219. 
, „ , for ventilating mines, 220. 

Troincal regione, Bobterraaean temperature in, 724-32,-51,-9-62 ; 

Tables XXXI. XXXV. XXXVI. 
Tmro, tempetatures, at incoudderable depths, in grooud of different 

kinds, near, 779. 
Turaee, disappearance of ^Btreams in, and theii reappearance beyond 
the gravel of the, 43-4. 

, pestilent ewfunpa of the, 44, 

~ — , the, deserted by living creatarea at certain seasons, 40. 
, ice formed amongst tropical 1 ^^ ^^^^ ^^ ^ ^j_ 



Torro, on the BchorlAceona granite of, 175. 

Tutwork-tam (paid by meaaurement of the work they perform), 
proportion of tm-ore extracted by, at Polberro, 202. 
Tntyl, on the oalcareouo^late and dpecalar iron-ore of, 83,-6. 
Tyitdnim, on the orea of lead and of cobalt at, 648-4. 

TJlanyaly, M., an the detritos of the Ural, 343. 

, „ detrital gold of, „ , 346 ; Table XXII. 

'■■ — ■ ■■ ■ , „ RoyaltJea paid by eearchera for gold in Siberia, 

847. 

UUoo, M. M. de, on beds of shells at great elevations in Chili, 159. 

DIrich, G. H. F., Esq. (& Selvryn,! on tlic chrome-ore of Australia, 

A. K. C.Esq.),) 649. 

, „ molybdenite of „ , 654. 

' , on a large maaa (migget) of 

Australian gold, Table XXII. 
United Mines, on the introdnction of (water-fall) pneumatic venti- 
lation at the, 220. 
United States, proportions of edlver in various lead-orea of the, 99. 
Unitg, Wheal, profits made at, 452 ; Table XIV. 
Upsal, temperatures at inconwderable depths near, 778. 
Ural, on copper-ores in the ooal-meaenres of the, 508. 

, oD deposits of gold and platinn, in the, 340. 
- , on the origin of detritus in the, 343. 
— , „ detrital gold of the, 842. 

(Chili), extent and produce of works at, 123. 
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Valenciana (Chili), qoantaty, qoKlity, uid value of ailTer-ore afford- 
ed by, Tables IV. XIV. 
Valleja, dir«ctioiiB of, in West Cornwall, 718. 
Veins. (See Metalli/erout deponta.') 
Veifu, croM. (See Crots-veiru.) 
Veint, pipe, of lead-ore, 620. (See Pipe-veing.) 
Tein-Btonee. (See Composition of metalliferow deporiu.) 
Ventilatdoa, natural, by the iasue of sir from jointe in rocks, 260. 

— — , artificial, by pneumatic means, 219-20. 

Vemenil, U. E. de (Murcbison, Sir R. I., & Keyserling, Coont A. 
toq), on the copper-ores of the Uralian coal- 
, 508-9. 



—■■ ■ — , on depodts of gold and platina in die Ural, 340. 

—— , on detritOB of the Ural traced to its origin, 848. 

, on detrital gold of the Ural, 342. 

■ ■ , on the large (nugget) mow of detrital gold in 

Siberia, Table XXII. 
Vermn, Capt. W., on tlie »hooi» of anriibroos rein-stona at Mom 

Velho, 207. 
Vicente, SoS, tellnrinm an alloy of gold in the neighbonrhood of, ISO. 
Victoria (Austealia), quantities of gold obtained in and exported 

from, Table XXII. 
^■- - „ , detrital gold of, traced t» its orig^, 343. 

I '- „ , nnmbera and weighto of Urge (nuggets) masses 

discovered in, Table XXIL 
Vincent, Wheal St., proportion of silver in the ore of, 1 15. 
Ti^inia, on the auriferona rocks o^ 372. 

, „ „ Tein-Btonea of, 322,-75,-7,-81. 

, „ detrital gold of, 383,-4. 

, „ magnetic deolinadtai in, 872. 
-, „ subterranean temperature in, 731,-51,-5; Table 

, „ hire and food of slaves in, 382-3. [XXXI. 

Vivian Cam, proportion of silver in the lead ore of, 120. 
Vivian, Mr. John, profit in the Saint Ivet Contolidated Mines, 443 ; 
Table XIV. 
Vivian, Oapt, Joaeph, prc^rtion of silver in the ore of North 
Dolcoathfjn. 

■ ^— , on the comparative values of wheel-barrowB 

■nd tram-waggons nndergronod, 144. 

, „ ventilation of mines by aid of falling- 

mler, 223. 
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TiTiim, Gapt Nicholas, on the metallLfen>iiB depodU of SarK'e Hope, 
531,-2,-5-6. 
■ ' ■' — , „ eoonomical ftpplication of steam- 
power to winding-engineB, 142. 
■ , „ compaiative Talaea of wheel-barrowt 
and tram-waggona undergronad, 
144. 

■ - — , „ Tentilatioii of mines by the n»e of 

falllng-waler, 220. 

, „ profit rf. Wheal Towan, 454 ; Table 

XIV. 
TiTian, William, Esq., on the sbructure of smelted copper, 430-1, 

, „ „ precipitated „ , 431, 

, » » ''■'iTe „ , 431. 

Vivian, '^lliam Cock, Esq., on the propoctiona of tin-ore in the 
vein-atcneB of North Soakear, 
472. 
- ■ . - ■ — — ^ J, copper precipitated from the 

water ia Roikear adit, 589. 
— ■ ■■ , „ produce and profits of North 

Boikear, 448-9 ; Table XIV. 
V<yr, fVkeal, proportion of tin-ore in the vein-stones of, 472. 

■ — — ' ' , subterranean temperature at, 764-5. 

— ■■ ■- ■, forges for eharpening tools tmderground at, 610, 

(profit and loss at, 446 ; Table XIV. 

Vvght (cavities) in the lodes at Chaiiarcillo, 89, 126. 

■ „ „ near Lake Saperior, 430. 
1 „ „ of Cornwall, 89. 

Vulcan mine, large trees grown on the rubbish from ancient copper> 

works at the, 416. 
Vyvgan, Wheal, on the copper-bearing granite of, 512. 

Vagea. (See Minert.) 

Wales, proportions of nlver in the lead-ores of, 105,-6,-7. 

, miners brought from, to work in the mines of North Devon,- 

109. 

Walferden, M., on the temperatures of coal-mines in France, 753-4. 

WalU of I«fc», rocks which form confront- j^^^jj^^Ug, ^3^ 

ing portions on oppositeBides) ' '' *^ * 

— , „ in CornwaU, 657-60. 

of croia-veina, „ inChaiiBrcillo,71, 130. 

Walker, Dr. T, (& Reoy, W.,EBq.). <"> the proportion of gold in the 
state at lHorro Vetho, 
6 B 186,-96. 



n,gti7ccT:G00glc 



912 



Wftlk«r, Dr. T. (& Beay, W., Eaq.), oq the proceBses and prodocts 

obtained in (dressing) cleaning gold &t Morro Velho, 208. 
Walsh, The Rev. Dr., on the gold-miae of Antonio Pereira, 303. 
Walton mine, proportion of gold in the vcin-Btones of the, 373. 
Waring, K. P., Esq., on mngnetio deolination at Chafiiircillo, 69. 
Water, spring-, diminution of, vhen the neighbouring sur&ce is 

stripped of wood, 137-40, 344. 
■ ' ■ , temperatore o£, in Brazil, 728. 

, „ , in the Channel lalands, 736,-7. 

, „ , in Ireland, 738,-40. 

, „ , in Eaat Cornwall, 745,-6,-8,-9. 

■ ' ■ ■ (fresh), in mines wronght beneath the sea, 589. 



with the salphate of soda, 165. 

—- „ , yielding a precipitate o£ copper, 686. 

— ' „ , prices of, in Chansrullo, Table V. 

■-, river-, nneqoal quantities of, at different seasons, 48, 140. 
■ ■ ■■ ' , action of, in separating metallic &om earthy minerali, 

354. 

-^^— , now disappearing in grarel of ancient beds, 43-4, 

189-40. 

■ — , but reappearing on reaching impermeable day at a 

lower level, 44. 

■ ■■ , holding in solution salts) bat depositing them daring 

<^ soda and magnesia,) its course, 139-41, 

, distilled for use by loco- 
motives, and sold for 
I, 141. 

141. 



tmeqoal qosntitiea of, at different seasons, 477,-573, 

584,-5,-8,-90, 608-9. 
impregnated with salts of lime, 717. 

„ copper, precipitation from, 

569-92; Table 

xvin.« 

„ n ) gradually diminish- 

ing, 673. 
n » ) ^iA' ''"^ ^^ 

wood, and vooden plungers used for pumping, 569-70. 
holding iron-ore in BuapenBion,preferredtoGleaTwatei 
by horses and moles, 354. 
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Water, mine-, fiat thrive in, 355, 717-18,-81. 

■ • — ) ■ , entire absence of, in the deep works of ChwarciUo, 

70,-148. 

— ■ , „ , prerente eztractioii and prepantion 

of much mlrer-ore at Ch^arcillo, 188. 

■ — wheel, cxmstnicted without the use of metal, 3i5. 

, fall of, applied to ventilating mines, 219-20. 

the blasts of forges and iroa-fumacea, 219, 
Waterrord,on the mean temperature at, 739. [528. 

Waters, Sampson, Esq., on gold imbedded in grey copper-ore, 878. 
Weapons, ancient, of native copper found near Lake Saperior, 418- 
Weaver, T., Esq., on the clay-alate of Wateribrd, 593. [19. 

metalliferotiB rocks of Wicklow, 540,-1-2. 
„ depouteof „ , 543,-6, 
549-50,-8,-4,-5.-«- 
predptation of copper! at CronefioiM, 562, 
from mine>wateri 678. 

anriferouB native silver of „ , 105, 
549. 
detrital gold of Wioklow, 627,-8,-9,-30,-1. 
Webb & G^eaoh, Messrs. (See Geach & Webb, Messrs.) [638,-4. 
Welliogton, Mr. E,, on tiie proportiong of tin-ore in the vein-atones 
of CondurrotD and Dtjig Dong, 473. 

, „ (early) profits of Botallack, 442. 

Weils, on the temperatures of water in, 735,-7,-8,-40,-5,-8,-9. 
Watdron ComoUdattd Mines, proportion of tin-ore in the vdn-stone 

of, 472. 
Werner, H, A. G-., on the relations between metalliferous depouts 

and the rocks which adjoin them, 187. 
West, William, Esq., on the lodet of the Phcenix Mines, Table XXY. 
Westmoreland, proportiona of mlver in the lead-ores of, 109. [Note. 
What-Ckeer mine, on the metalliferous depodta of the, 465. 
Whims, horse-, available only for the shallower parts of mines in 
Chanarcillo, 142. 
■ , erected underground, 76. 
Whitehall (Virginia), on the deposite of gold and tellurium at, 876. 
is Geological map of the Garadon district, 

655. 

n the structure of the Cheeeewring granite, 

672. 

„ stanniferous granite i 
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Whitley, Nicholas, Esq., coincideiice ctf the diredionB of the jointa in 
rocks with the valleja in 
West Cornwall, 718. 

'■■■ , „ temperature of groand of 

varions kinds near Tmro, 779. 

Whitney, J. D., Esq., on the BBodatoneB, conglomeiates, aod tnp- 

rocks of Lake Superior, 892—404, 

428,-38,-9,-75. 

dtceclionB and dips of the oopper- 

depoflitB of Lake Superior, 404,-7,-9. 

T^n-Btonea of the oopper-depoaita rf 

Lake Snperior, 424,-6,-61,-2,-8,-4,-7. 

DBttre copper of the copper-depomtB of 

Li^e Superior, 435,-62,-8,-7,-76,-80. 

extraction of Dadve copper in large 

mnssea at Lake Superior, 427. 

-, on the drift, and on the occurrence of maasea of 

native copper in it, at Lake Superior, 460. 

, native rilrer associated with native copper 

at Lake Superior, 99, 419,-37. 

, prehistoric minps ) of Lake Superior, 412, 

and miners I 414,-15, 

417,-19. 

, mining leaaes granted at „ , 487. 

, proportions of ^Iver in lead-ores of Hm 

TJnit«d States, 99. 
, srgentiferona gold of California, 99. 
., & Foster, J. W., Esq. (See Messrs. Foster & 
Whitney.) 
n the virgin niver and native copper of Lake 
Snperior, 419. 
prehistoric miners and mining of „ 414 
416,-19. 
, „ and their ignorance of 

smelting, 419. 
, aucceedou of trees in North American 

forests, 416. 
, magnetic declination in Upper Miohjgikn, 
Whittington, extreme and mean annual temperatures at, 750. [396. 
Wicklow, on the metoIUferona rocks of, 640-2. 
, „ „ deposits of, 543-69. 

— ■ — -, „ „ „ , their displacement tgr 

crosi-veiiu and joints, 566-60. 



Whitney, J. D.; 
Whittlesey, C, Esq., 
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Wicklow, on the cost of extracting Sulphur-on (^ritee) and wages 
of the workmen employed, 561-2. 
8ttriferonB flilver of, 105, 549. 
mine-gold of, 549-50. 
detrital gold of, 627-S4. 
„ tm-oreof 680-1, 
precipitation of copper from mine-wateT in, 660-89. 
temperature of wella in, 738. 
snbterranean temperature in, 738. 
Width. (See Metalliferow deposits.) 
Willcox, E. N., Esq., on the produce of coi^r-mines near Lake 

Superior, 488-9. 
WiUkms, Hemy, Esq., on the quantity of copper-precipitate ob- 
tained from the water of the Gwennap 
adit, 587. 
WiUiamfl, Mr. Jamea, on the precipitation of copper from mine- 
water at the Parys works in Angleaea, 581. 
Williama, John, Esq. (of fiumcooee), the Poldict (Gwennap) adit 

commenced and extended bj, 586, 
WUliams, John, Esq., jnn. (of Bumcoose), on the displacemente of 

lodes at iFfteal Peever, 226. 
Williama, John, Esq. (of Swansea), quantities and qnolitJes of 
copper-precipitate irata Cobre (Cuba), 691. 
Williams, Michael, Esq., on the Slide at Gongo Soco, 252. 
Williams, Sir William, on the silver-ore of Wheal Basset, North 
Downs, and Treskerby, 114. 

, „ profit realized at Qodolphin, 445; 

Table XIV. 
, „ „ in sundry of the Gwen- 
nap mines, 451 ; 
Table XIV. 
", „ „ at Gunnis Lake, 457 ; 
Table XIV, 
Williams, Capt. William, on the eSects of a thunderstonn at Catta 

Branca, 179. 
Wilkin, Capt. John, bis attempt to eetabliah systematic mining in 

the Himalaya, 52, 
Wilkins, Fort (Lake Superior), annual mean temperature of, 477, 
Willson, W, L., Eeq. (Jukes, J. B., Esq., & ) on the Mining dia- 
Du Noyer, G.V,, Eaq.), ) trict of Kenmare, 
611-12. 
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WillttMi, W. L., Baq., (Jokes, J. B., Esq., £ ) oa the al&tes & lime- 
I)u Nojer, G. Y., Esq.), } stones of Kennure, 
611,-14. 

, „ on the fbasls thqr 

contain, 6 IS. 

— — — — ^~ , „ on the metalliferouB 

deposits of Kenmare, 611<15,-I6,-18,-21. 

WiUworihy, oo Hm native silver, srsenicftl cobalt, and copper-pjrites 
of, 116. 

Winch, N. J., Esq., proportions of Diver in the lead-ores of tbd 
North (rf England, 107. 

Winding-engineB, (st the economy of Bnbsdtming steam for horse- 
power, in, 142. 668. 

Winiet ftod level*, snbstitutioii of, for Stopei in the mines of Coru- 
wsU, 146, 645-6,-93-4. 

Wire-rope, advantages of, compared with hempen rope, 143, 646. 

Wood, Benj., Esq., on the produce and profits of Crennu, 456 ; 
Table XIV. 

Wooden pnmps, generally used in tlie gold-mines of Brazil, 388, 

Woods, their influence on the water of neighbouring apringa, 187— 

, laws for the prot«ction of, in Brazil, 344. [140, 844. 

WoodvilU, on the tolcose-slate and auriferous depoaite of, 375. 

Woodward, Dr., on the argentiferoos lead-orea of Cornwall, 118,-19, 

Workmen in mines, extxaordinaiy escapes of, 600,-66. 

Wrey, Wheat, on the rocks, lodee, and silver-ores of, 120, 710,-11. 

Wright, Mr. J. E., qualitaldTe examination of w&ter in the Gwennap 
adithy, 586. 

Wyllie, J. F,, Esq., on the quantities and prices of chiome-ore, 
oht&ined at Corri Charmoig, 649. 

York, H. C, Esq., on the proportions of lin-ore in the vera-otones 

oiBotcean, Boscaeuiell, and Camyortk, 472. 
Yorkshire, on the displacements of strata bjr veins in, 72, 227. 
, proportions of silver in the lead-ores of, 109. 

Zeppenfeld, M. {&, Rivot, M. L. E.), on the proportions of silver in 

French lead-ores, 104. 
Zuina, mean temperatures at the sur&ce, and at small depths in, 

768-70. 
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